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WATER RESOURCES DEVELOPMENT ACT OF 1974 -

o

FEBrRUALY 13, 1074.—Ordered to be printed

Mr. Roprets, from the committee of conference,
submitted the following

CONFEREXNCE REPORT

[To accompany H.R. 10203]

The committee of conference on the disagreeing votes of the two
llonses on the amendment of the Scnate to the bill (H.R.10203)
avthorizing the construction, repair, and preservation of certain pub-
lic work. on rivers and harbors for naviration, fiood control. and for
other purposes, hnving met. after full and fiee conference, have agreed
to recomuend end do recommend to their respective Houses as follows:

‘L nat the Honse recede from its disagreement to tiie amendment of
the Senate and agree to the same with an amendment as follows:

In lieu of the matter proposed to be inserted by the Senate amend-
ment insert the {ollowing:

TITLE I—WATER RESOURCES DEVELOPMENT ' i

See. 1. (@) The Secictary of the Army. acting through the Chief &
of Lnainecrs, is hercby authorized to underiake the plase I design
memorandum stage of adcanced engineering and design of the follow-
(ng wudti-purpose water resources development projects, substantiolly ’
in ascocdance withy, and 8ubject to the condiiions recommended by the
Clicj of Enginecrs iny tie reports hercinafter designated.

MIDDLE ATLANTIC COABTAL AREA

The project for hurricane-flood protection at Virginia Beach, Vir-
uirin: Houve Irocument Numbered 92-305, at an estimated cost of >
$84154,000.
JAMES RIVER BABIN
The project for flood protection for the city of Buena Vista on the
Mavry River. Virginiu: House Document Numbered 93-56, at an
estimated cost of $663,000. -

99-006
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Noo SN (ay The project for nocigatiun in the Atehafalaya 1iecr
wond Do Clcony Bocusy and Blecl, Lonisiana, autherized by the
i wiossd Al witiine Net af BN (82 Stat; Tl is hew /,.4/ maddificd to
ot Lo that the won-Federal interests shall contvibute 25 per centum
ar th easts of vecas vequired for inetiot ard subscyaeat disposal of
<ol vnd of necessary reteining dikes, bulkheads, and cmnbardments
PRSI X TT N

oy The veqi’vonients for appropriate von-Federal interest or in-
Lot b Fuaisl oo anrecnent to contribate 25 per coatum. of the
cou e N castoas set Torth in subscctian (a) shatl be waived by the
Noccsaof fhe dewy upon a gading by the Administrator of the
Foochonanacidal Protectime daeacy that yor the crea to which such
copvtrvetion applios, the State or States (nvolved, interstule agency,
sosindi gl P wther appropreiate political suldivisioes af the State
ctedd Jeddustein? conecrns ape 7"”’?;(‘/'/!("14"){7 ia amd fn l't/m{l/;:uu e aedith
au vpprarcd plan for the acnceal geoqraphical area of the dredying
o el Jar constinction, waodifieation, expaasion, or reliabilitation of
wroste tecatneent tacidities and the Adwdnistrator has found that ap-
plicalde arater guatity standacds are not bedug violated,

Neeo sy, Notwithstanding any other peocision of lnwe, the States of
17000is avd Towra wohich are connected at Kooluk Jawa, by the bridge
constroeted log the Weokuk and Humilton Lridge Compony pursuant
ta Pullie Lair )2 of the Saty-thied Coaqress and at Durlington,
[eoora, Dy the bridae eonstructed by the Citizens' Bealge Company,
pursinint to Pullic Law 1 of the Siety-tfoueth Congress are authorized
to cantract individually or jointly with e¢ither or ho!h of the cities of
100 vl Jora, end Burlivaton. Towa. on or before Jupe 1, 1574, to
assupie vespions L3y for the opevation. mutintenwmice. wnd repair of
tie beidaes at Keokule and Burlington and the approaches thereto and
for lawrriul expenses incurred in conneetion thevewith. When either or
Lo!h States hare entered into such an agrecment any outstanding
prineipal and interest indebtedness on aceount of a bridge shall be
o Fma pescpve funds acevmulated for that piirpose anl the balince
of such fands. i any, shall be uscd to defray costs of oprrating and
maintaining the hridae. After such an agreement is entered into cith
yesnet to a heidae that bridae shall therearter be free of tolls.

Sre i, The Sceretary of the Avmy. acting through the Chief of En-
ainecrs, is anthorized and divected to perform ehannel cleanout opera-
tious und snagaing and elearing for seleeted streams achere chronic
nnd persistent viood conditions exist in the lower Guuandot River
Daxin, West Virainia. for the purpose of improviag ehannel capaci-
tive, visunl envivonment, and human acell-being all in the interest of
rood control. Such operntions shall he performed as an interim meas-
wre peudiva completion of the R, Builry Lalke proicet at a total cost
not to covocced S2000000. Appropriate non-Fedcial infcrests as deter-
mined by the Neevetary of the Avmy, acting tiorough the Chicf of En-
oineci s, shalll jvior to initiatioa of remedial operotions, aarce in ac-
cordance with the provisions of section 221 of the I'lvod Control Act
of 1970 that thewy acill furnish the necessary lands, disposal areas, ea<e-
ments, and rights-of-way. and hold and save the United States free
From damages due to the eleanont operations.

Sre. 61, Scetion 205 of the Flood Control Act of 1948 (33 US.C.
701s) iz amended—

I
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(1) by striling out “$25.000,000" and ingerting in licn thereof
CRGOSHID SN,

(2) by striking out “adrisable:" aml oll that follows down
throuah und inehuling the period at the cnd of guch sertion and
insert in lcw thereof the following : “udvisable, The anicunt al-
lotted jor a projeet shall be sufiicicnt to complite Federel partici-
pution in the projcct. Not more than S1.000.6#u1 shnll be wllotted
under this cection jor a project at ony single loculity, except that
not more than 82000000 ghall be ailatted under thiz section fora
project at w xinale locality if such wroject protects an aren achick
has been declured to he a major disaster arca pursuand to the Dis-
aster Relief Act of 1Ki6 or the Disaster lelicf Act of 1970 in the
rive-year perviod (mmediately preceding the dote tie Clief of Ea-
gineers deems such worle advisnble. The prorisions of local co-
operotion specified in section 3 of the Flood Control At of June
22, 1936, as mnended. shall ayply. The wark shall Le complete m
itself and not commit the United States to any additional im-

provement to insure its suceessful operation. execpt as may result
from the normal provedure applying to projects anthorized after
submiission of preliminary exvumination smd surrey reports.”

Sre. 62, (a) The Secretary of the Army. ecting throuqh the Chief
of Luaineers. is authorized to perform. suck acork as may be neces-
sary to provide for the repair and conversion to a fired-type structure
of Jam rnumbered 3 on the Big Sawmly River, Kentucky and West
Virginla.

(4) The rworl: authorized by this section shall have no effret on the
condition that local interests shall own. operate, and maintain the
striecture and related propertics as required by the Act of August G,
1956 (70 Stat. 1062). :

(e) There is authorized to be appropriated not to excced $330.006
10 carry out this section,

Sre, 6o, The project for hurricanc-flood control at Texas City and
viednity, Teras. authorized by the Flood Control Act approeed 4n-
st 10, 1968, 78 ]/r'rﬂhy waodificd to 7o vidde thot the noa-Fedoval Tty
ests shall have until July 1, 1974, to provide the assnrances of local
cooperation required in accordance acith the recommendations of the
(hicf of Enginecrs in Ilouse Document Numbered 187, Ninetieth
Conqress.

#Sre. Gl Subsection (D) of section 206 of the Flood Control Act of
1040, 08 amended (32 US(. 720900, 18 further amensded by striking out
S811.000.000° and inserting in lien thercof “81.5.000.0007,

Sre. G5, In the case of any reservoir project anthorized for constine-
tion by the Corps of Enginecrs. Burcaw of Reclamation, oy other
Federal agency achen the Administrator of the FEnvirvomenta? Pro-
tection Agency determines pursuant to seetion 102(hY af *he Fodepd
Water Pollution Coitrol et that ony storage in sueh piogec? fus
requlotion of streampfon for watep 7//07,'/;/ s po* aeedsd, o o gl
toa diferent amount, suck project may he miolified wernrdingly by
the head of the appropriate ageney, and any 8toroge oo loyger 1o~
grived joravater quality way be wtilized for other authoczed Jorpases
o1 the project achen, in the opinion of the hewl of surk waeyeny, suel,
wuse is qustified. Any such modification of a project whe e the 7)"1..7,‘/,;
attril:utulle toscater quality are 15 per centum or more bnt 1ot greater

ST
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HISTORY OF SPECIAL CONTINUING AUTHORITILS LEGISLATION

LEGISLATION DATE PUBLIC LAW LIMITATIONS
ENACTED PROJECT/APPROPRIATION

ot

Small Flood Control Projects not Spec Auth by Congress

Sec 205 of i

1948 FCA 30 Jun 48 PL 858/80 $ 100,000/$ 2,000,000

Sec 212 of

1950 FCA 17 May 50 PL 516/81 150,000/ 3,000,000

PL 685/84th

Cong/2 Sess 11 Jul 56 - " 400,000/ 10,000,000

Sec 205 of

1962 FCA 23 Oct 62 PL 874/87 1,000,000/ 25,000,000

Sec 61 of ’

WRDA of 1974 7 Mar 74 PL 93/251 1,000,000/ 30,000,000
2,000,000%

* Project cost may go to $2,000,000 1if project is located in a disaster area

Small Navigation Projects not Spec Auth by Congress

Sec 107 of ;

1960 R&H Act 14 Jul 60 PL 645/86 $ 200,000/$5 2,000,000
Sec 310 of

1965 R&H Act 27 Oct 65 PL 298/89 500,000/ 10,000,000
Sec 112 .of

1970 R&H Act 31 Dec 70 PL 91/611 1,000,000/ 25,000,000

Small Beach Erosion Control Projects not Spec Auth by Congress

Sec 103 of
1962 R&H Act 23 Oct 62 PL 874/87 $ 400,000/$ 3,000,000
Sec 310 of
1965 R&H Act 27 Oct 65 PL 298/89 500,000/ 10,000,000
Sec 112 of
1970 R&H Act 31 Dec 70 PL 91/611 1,000,000/ 25,000,000

Snagging and Clearing for Flood Control

Sec 2 of

1937 FCA 28 Aug 37 PL 406/75 $ 25,000/% 300,000
Sec 13 of

1946 FCA 24 Jul 46 PL 526/79 50,000/ 1,000,000
Sec 208 of

1954 FCA J Sep 54 PL 780/83 109,000/ 2,000,000
Sec 26 of

WRDA 0£1974 7 Mar 74 PL 93/251 250,000/ 5,000,000

3b
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B25e yia/crar:.cnto District : C/l\

DSIN-CFP-Y (21 Feb 74) 2nd Iand
SUBJLCL: lrern hiver - Lalirornia Aquodu*t Intertie; Tetailed Projec»
Renort :

D4, Gffice of the Chief cf Inginzers, VWsshingtonm, D.C. 20314 13 June 1574

——

TO: Division Ingineer, South Pacdfic
1. The subject DIR is aprroved. S W T

2. The Final Environmental Statement, with Statement of Findings, was
filed with the Couvncil on Tavircn—ental Quality oen 9 pril 1674 aud vas
subsequeantly srinted in'the Tedezral Register of 26 April 1974 (Vol. 39,
Bo. 82, mare 14750). CFQ hag pat commented ressvdine the environmental
ivznaect of this nroject., Coordination has been zccommlished in accordance
with Sectlon 102 of the llational Envircenmental Policy Act,

3. tuthority 1s granted to issue simultzanoous notification to the
concerned rembers of Congress and the Governor of California informing

them of the formal nroject approval end adoption under Section 205 of

the 1948 Tlood Control fct, as amended.: The notificaticn of formal

project amnroval should describe the project and the cunditions of
recuired lozcal cecccration. The annlication of the Federal cost limitation
srecified by Sccticn 61 of the Vater Resources Development Act of 1974
should be noted. Tor record purposes, the date of State and Cenzressicnal

© potification is considered to be the date of final project apnroval and

ado-tiom,

4. The following fucrease in work allowance for the Sacramento District
for vre~aration of vlans and svecifications for subject project is
established nursuant to the special continuing authority provided by
Sectian 705 of the 1948 Flood Coutrol Sct, as amcnded:

Location - Study Yo, Code 002~ © Aroumt
Kern Kiver - 03920 . ~ .. .. 516 4 $350,000
Cslifornia Aqueduct et o AR o= W _
Intortie o

5. Allotment of $150,000 under sppromriation 9633122 Constructiom,
General will be sent the Sacramento District by separste communication.

TCR THE CHIEF OF ERGIREERS:

. e i e o G - . — 9 : p—

I ' g - 3 ' A\

wd a1l Inmcl J. W. MORRIS ' 3
lIhjor CGeneral, U35 ﬁ/ypf.i
Biractor of Civil Yorks /A N



SPDPD-P (5 Dec 75) 1st Ind

SUBJECT: Kern River - California Aqueduct Intertie, Kern County,
California - Supplement No. 1 to Definite Project Report (DPR)
Dated February 1974

DA, South Pacific Division, Corps of Engineers, 630 Sansome Street, Room 1216
San Francisco, California 94111 q %ﬂn 76

TO: District Engineer, Sacramento

Approved subject to compliance with the inclosed SPD Engineering Division
comments (Inclosure 3).

FOR THE DIVISION ENGINEER:

3 Incl ROBERT M. RUFSVOLD

Added 1 Incl Colonel, CE

3. as Deputy Division Engineer
CF:

HQDA (DAEN-CWP-W) WASH DC 20314
w/cy B/L & Incl



DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
650 CAPITOL MALL
SACRAMENTO. CALIFORNIA 95814

REPLY TO
ATTENTION OF

SPKED-D 5 Decenber 1975

SUBJECT: Kern River - California Aqueduct Intertie, Kern County,
California - Supplement No. 1 to Definite Project Report (DPR)
Dated February 1974

Division Fngineer, South Pacific
ATTN: SPDED

1. Purpose and scope. - The purpose of this supplement is to present a
design change that modifies the DPR plan by addition of an emergency
bypass channel.

2., Need for emergency bypass channel. - While developing detailed plans
with local interests for operation and maintenance of the Intertie
facility, it became apparent that the DPR design did not provide a
satisfactory means for accommodating Kern River snowmelt flows at the
Intertie 1f it became necessary to instantaneously close the Intertie
gates because of unacceptable water quality or temporary outages.
Operating conditions for the Intertie are set forth in paragraph 32 of
the Definite Project Report and in further detail under Section C,
Operational Provisions of the Agreement among the State of California,
Kern County Water Agency and Buena Vista Water Storage District for
Operation and Maintenance of the Kern River - California Aqueduct
Intertie, (Incl 1). The DPR design is predicated on passing snowmelt
flows of acceptable quality of up to 3500 cfs into the California
Aqueduct on a sustained basis. In this connection, a sedimentation
basin has been provided to act as a settling basin for deposition of

all particles larger than 0.062 millimeters. All smaller particles
remaining in suspension are not considered objectionable to the State.
However, the sedimentation basin will not prevent pollutants such as
chemicals or oil spills from entering the California Aqueduct during
Intertie operation. In this connection, should it be necessary to close
the Intertie gates due to an unexpected adverse change in water quality
or due to an unexpected outage of the Aqueduct, then an emergency bypass
would be required to prevent uncontrolled overtopping of the impounding
levees and weirs, an event which, 1f not prevented, could easily result
in washout of these facilities and flooding of adjacent lands. Because
of distance involved between the project and Isabella Dam, there is an
unavoidable delay in regulating flows at the dam under such conditions
which not only makes it impossible to shut off Kern River flows
instantaneously, but also complicates getting the Intertie functioning




SPKED-D 5 December 1975

SUBJECT: Kern River - California Aqueduct Intertie, Kern County,
California - Supplement No. 1 to Definite Project Report (DPR)
Dated February 1974

again once the emergency has been corrected. While such events will occur
only infrequently, nevertheless the prospect of such occurrences demands

a design which will provide sufficient flexibility to facilitate operating
under such emergencies,

3. Operation of the emergency bypass channel. - The modified design is
depicted on Incl 2. The emergency bypass would be located approximately
800 feet north of the Intertie, Under emergency conditions the bypass
channel will provide a positive means for diverting 2200 cfs of Kern
River flows into the Buena Vista Canal for subsequent transmittal to
Tulare Lake, the natural destination of flows under present conditions.
The balance of 1300 cfs would be passed over the existing control weir,
which serves as an inlet to Buena Vista Lake and is located at the
southerly part of the sedimentation basin. Under emergency operation the
following action would be taken as deemed necessary. Isabella Dam would
be contacted to shut off flows at the dam, upstream diversions would be
activated and flashboards on both the existing control weirs adjacent to
the sedimentation basin would be pulled or cut as expeditiously as possible
to augment releases through the emergency bypass channel.

4, Design of emergency bypass channel. - The bypass channel would extend
from the northwesterly edge of the sedimentation basin to the east bank

of the Buena Vista Outlet Canal and would consist of a 220-foot bottom
width trapezoidal channel having 1.0V and 2.5H side slopes. The general
arrangement and profile are shown on Section G-G of Incl 2. Soil cement
or grouted rock bank protection would be provided for the overpour section
to minimize erosion where the bypass channel discharges into the Buena
Vista Canal. Because of a lack of suitable known rock sources in the

area closer than 60 miles (at Tehachapi, California), soil cement was
selected over grouted rock for cost estimating purposes; however, the
contract plans will permit an alternate of grouted rock to assure the

most economical construction. Sacked concrete would be provided on both
banks of the emergency bypass channel to provide protection against erosion
from drawdown where bypass channel flows exit into the Buena Vista Canal.
The soil cement or grouted rock blanket would be placed over an 18"
drainage blanket. A line of 6" diameter weepholes at 20" OC located at
El, 282 ft., would be used to reduce uplift beneath the protective blanket
and provide a stable overpour structure.

5. Cost estimate. - Following is a list of items and estimated costs for
the proposed emergency bypass channel construction:




SPKED-D 5 December 1975
SUBJECT: Kern River - California Aqueduct Intertie, Kern County,
California - Supplement No. 1 to Definite Project Report (DPR)
Dated February 1974
DETAILED ESTIMATE OF FIRST COST
(1 Oct 1975 Price Level)
Cost : : s : Unit :
Acct.: Item ¢ Quantity : Unit : Price : Amount
_Ne. : g ° : $ H $
09. CHANNELS
1. Excavation:
Bypass Channel 13,470 Cloi¥es 2.70 36,369
2. Slope Protection:
Sacked Concrete 90 C.Y: 120.00 10,800
3. Slope Protection:
(Soil Cement) 4,000 CoiY 10.00 40,000
4, Drain Material 2,640 Ton 7.00 18,480
5. Cement 4,000 CWT 3.00 12,000
6. Weephole Pipes:
6" Perforated Header 300 L oH, 6.00 1,800
6" dia x 10' Long (23) 230 L.F. 6.00 1,380
7. Stabilized Aggregate:
Replace Buena Vista
Canal Access Road 196 Ton 7.00 1,372
SUBTOTAL 122,201
CONTINGENCIES, 207 + 242799
TOTAL - EMERGENCY BYPASS CHANNEL 147,000
30. ENGINEERING AND DESIGN 20,000

31. SUPERVISION AND ADMINISTRATION

TOTAL - FEDERAL FIRST COST

13,000

$180,000



SPKED-D 5 December 1975
SUBJECT: Kern River - California Aqueduct Intertie, Kern County,

California - Supplement No. 1 to Definite Project Report (DPR)
Dated February 1974

6. Recommendations. - It 1s recommended that these changes be approved
for inclusion in final contract plans and specifications. Fifteen copiles
are transmitted herewith.

FOR THE DISTRICT ENGINEER:

2 Incl
as

RGE C. WEDDELL
Chief, Engineering Division



- Btate of Califormia
: The Resources Ag2ncy
DEPAHH’E.’I‘T OF WAT=ER R=SQURCZS

AGREEMENT AMOIG THZ STATE OF CALIFORITIA
EKERN COUWTY WARZZ AG=NCY,
AND BUENA VISTA WATZR STC2ACGZE DISTRICT
FOR OPZRATICN AFD MAINDE=IANCE OF T3S
KERK BIVER CALIFORNIA AQJ‘”JCT INT=ERgI=

ms Aenmmrm is made this // day of W

1925/ between the State of California, pursuant to the pro- .
'viszons of the Callrornla water Resoarces Development Bond
‘Ket, the State Central Valley Project Act, ard other appllcable
" laws of the State of Callfornla, actlns by and through its,
;Department of Vater Resources herelnarter referred to as the
"State™; Kern County Water Agency, herelnafter referred to as
the "Agency ; and Buena Vlsta Water Storage Dlstrlct herein~-
after referred to as the "Dlstrlct“ |

" RECITAIS: B '.':x

A. The U. S. Army Corps of 1-"*'c':Lneers has made
findings in 1ts Detalled Proaect Report dated February 1974
'that the Xern Rlver-Callfornla Aoueduct Int nrtle, a gr av1ty
.connectlon between ‘the Kern Rlver and the Califoraia Aqueduct
.near State ngnway 119, herelnafter referred to as "Intertie",
-'is feasible and will prov1de flood control benefits ard can
‘be constructed as a Small Flood Control Project under Section
205 of the FloodfControl Act of 1948, as amended. Announce-
.nwnt-of authorization of.the Intertie was made on June 20, %974.

B. Diversion of certain floodwaters into the o
California'Aqueduct, a feature of the State Water Project, is

essential to the Corps' finding of feasibility of the Intertie.

« £)l'| (4% /



' ~C. State as owner and operator of the California
Aqueduct is willing to allow such rloodwaters to be diverted
‘therein under certain conditlons through use of the Intertie
4n order to provide flood control benefits, prov4ded such
‘use is compatible with the normal operatlon of the Aqueduct.
_" .f D. In order to reduce .economic loss to.the com~
‘munity resultlne from floods, the Agency desmres thnt such
floodwaters be diverted 1nto the Callfornla Aqueduct through
use of the Intertle and the Buena‘V1sta Water Storage Dlstrlct
qorth.xern Water Storage Dlstrlct, Trlare Iake Basrn.water
"s'tox%ge District, and Hacienda Water nistrict, each such’
district being duly(organlzed, exlstlng and actlnv pursuant
to the laws of the State of Callfornla and herelnarter col—

lectlvely referred to as the “Kern Rlver Inte“esus", consent

to such dlver51ons. ;_;;";; .gsjfi ST e :,

E. - The Californmia Aqueduct is de51uned to be oper—
ated within specific water surface ‘fluctuation limits and
‘canal Iallures may result 1f it is not so operated.

'[‘fj :?-'F;. Acceptlncr waters into the California Aqueduct
Int the Intertie containlncr suspended solids beyond certain
limits may damage the pumps of the Aoueduct fac111t1es whlch
.have close tolerances, and may adversely arfect the dlstrl—
bution facilities and ground v 'ater percolatlon‘programs of
users receiving water from the Aoueduct. .

G. The Agency has 1nd1cated to the Corps of Englneers
.that it intends to sponsor the Inter th and provide assurances

of local cooperation for the progect,,lncludlng the assurance

that the Agency will operate and raintain the Intertie.

.-2” -



H. The Buéna Vista Water Storage Dist:ic£ owns and
operates certain.control works on the Kern River known as the
Buena Viéta Lake Inlet Weir and the Kern River Qutlet Weir.

NOW, THEREFORE, it is mutually agreed as follows:

A. INTRODUCTORY PROVISIONS

‘1. Definitions

. " When used in this agreement the f0110w1ng terms
Bhall have the meaning hereiaafter set forth: )

' (a) "Intertie" shall mean the gravity con-
‘nection between the Kern River and the California Aqueduct
near State Highway 119 in Kern County as generally described
‘4n the Detailed frosect Report on Kern River-éalifornia Aqueduct

" Intertie of the U.S. Corps of Engineers dated February 1974,

[y

including:
N ' .;(1)' the Inéertie structure.comprisiﬁg
the rectangular reinforced concrete channel bétween the Kern
River and the California Aqueduct, including a gated sectionm,
gates; trashrack, and water metering facilities. ‘ =
(2) the sedimentation-basinm; and‘
:(3).£he emergency spillway from the’
sedimentation basin.iﬁgo the Buena Vista Flood Channel.
e = (b) '"Floodflows" shall mean floodwaters
(pfimarily from snowmelt) released from Lake Isabella to the
‘Kern River according to advance schedules and other waters
.which enter the Kern River dowvmstream from Lake Isabella
at the same time as surh floodwaters ére released, all

of which are in excess of the needs of the Kern River

Interests and which they consent to be diverted into the



“California Aqueduct in accordance with the "Agreement Among
the State of California, EKern County Water Agency, ard the EKern
River Interests for Diversion of Floodwaters Through the Kern

River—CaliIornia.Aqneduct Intertie" dated léL?va(r /g,lé757".

1

(c) “Kern River Watermaster" shall mean the '
Kern.River Watermaster appointed and serving as Watermaster
pnrsuant to tle Kern River Water Rights and Storave Agreement
dated December 31, 1062 among the Zern Rlver Interests.

(d) rstate Control Center“ shall mean that
particular State facility from which responsibility will be
exercised for monltorlng and controlllng the Intertie facil-
'ities. Such center at the date of thls agreement is the San
‘Joaqpln Area Control Center near the Wind Gap Pumpn.ncr Plant,
and the. telephone number of said center 15 (805) 858-2001.
State may, from time to tlme, in ‘the manner provided 1n
Article 14 for glVlno notices, change the location and/or

telephone number of the State Control Center.
. _; © (e) "Emergency shall mean any condltlon,
which in the Judgment of the State exists or is about to
iex1st whereby damave to any portion of California Aqueduct
Iacllltles could result unless operation of the Intertie is
,curtalled or discontinued. Such emerbency, for example,
could be caused by a power outage at a downstream pumping
plant Agueduct damage at or downstrean from the Intertle;
or the existence in the Kern Rlver of waters of quallty not
meeting the stanoards set forth in Artlcle 7(b) hereof |

" (£) "Normal operation" skall mean all oper-—

ation of the Intcrtle except during thélseriod of an emergency.

s



50. AGALL VL ARICCIDUOT

!EhJ.s agreenont shall beccne effective upon
completion of the Intertie and shall recain in effect so long
as the Intertie will provide flood. control benefits a.nd the
State can use such flows in the normal plannad opera.tlon of
the .California Aqueduct.

B. . RESPONSIBILITY PROVI STO‘TS
3. state , e

mhe State shall operate and ma:Lnta.:Ln ‘the
. Intertie st:r.-'uctu.re to insure the integrity of the Callfornl.a .
=_Lqueduct. Such operation and ma.intena..ee sh.ail -be in accord-
ance with the operatlcln and mamtenance n..nual for.the project
:-to ’be issued by the Corps or Engineers. Su‘oaect to the terzs
and condrtions. of this agreement, gaues shall ‘oe opened. when
tloodwaters are released rrom I,au:e Isa‘oella and proper not:.ce
L is rece:.ved by the State Irom the Kern River Va.termaster, .
'.in accorda.nce with the agreement between the Statey the Agency
and. the jKern R:Lver Interests for d:wersn.on of flooc}water's
referred to in Article 1(b).

-_4. "Buena Vista Water Storase District

: The Dlstrlct shall de responsrble for opera-—
“tion of the Buena Vista Lake Inlet, end Kern River Outlet ! Weirs
‘between the Kern River ehannel _and Buena Vista Lake and Buena
Vista Flood Channel, respectively. '

5. Kern County Water Ag‘ency

(a) }}ccept for the Intertie structure which shall
be operated and’ mamtalned by the State, the Agency shall be-

responsible for operation and maintenance of the Intertie in

=5y



accordance with the operation and maintenance manual for the
prbject.to be issued by the Corps of Engineers. The Agency shall
feimburse the State for all eosts'of operation and maintenance of
the Intertie structure.

. - (b) The Agency shall indemnify and hold harmless
the State and its officers, agents and employees from any and a11
claims of qhird parties by reason of any actua; or alleged injuries
or damages which they may sustain by rezson of the operation and
maintenanee of the Intertie including, Sﬁi not limited -to, changes in

flows of water in channelsL_watercourses or across lands upstream or

'downstream from the Intertie.

C. OPERATIOVAL PROVISIOVS

6. Operational Criteria

Water will be di;erted into the Califormia Aqeeduct
af a rate not in excess of 3,500 cubic feet per second.and oﬂiy when
'(1) snowmelt flood releases from Lake Isabella are scheduled in advance
() the Kern River Watermaster has given timely notice to the State on
behalf of the Kern River Interests of the specified time pericds and.tht
amounts of floodflows to be diverted through the Interéie by the State,f
(3) water can be ﬁsed in'the State Water Project in_accordance with )
operation plans of fhe State, (4) the Aqueduct facilities planned for
‘operation are not inoperablewbecause of rare eme}gencies,.and (5) the
quality of water meets the standards set forth in Article 7(b) hereof.
'If any of the operational criteria are found to be inadequate, they .
way be re§1 sed as appropriate by the partles hereto with the approval

of the Corps of Engineers.

7. Normal Operation

(a) General. Under normal operating conditions,

-6-



upon timely notice by the Kern River Watermaster to the State
bontrol Center requesting that floodflows be diverted into.the
California Aqueduct at a specified time, the State shall initate
changes in operation df the Aqueduct such that the floodflows can
be accepted into the Aqueduct'at.the ;pecified time. Such flood-
flows shall be made available at a uniform flow rate as nearly as
'practicable up to the aueunt of the mlnlmum continuous flow rate
(1. e., the minimum flow rate durlng the on-peak power period)
planned for the specified time in the Aqueduct downstream from the
.Intertie,.provided'that such flow rate shall be liuited to the
capacity operationally available in the Aqueduct facilities down-
stream from the Intertie. The State shall operate the Intertle
_gates as required to accept the floodflows at such limited flow
rate but uot to exceed 3,500 cubic feet per second. The District
shall set its flashboards at both the Buena Vista Lake Inlet and
the Kern River Qutlet Weirs at an elevation necessary

to maintain_the required operating pool level for the Intertie.

IR (b) Quality. Under normal operating condltlons,
the floodflows sha11 be accepted into the Califormia Aqueduct when
- the quallty of water is'such that it will not be injurious to
Aqueduct pumping facilities or to State Water Project users diverting
.water from the Aqueduct downstream from the Intertie, as determined
by the State. Initial design operating criteria shall be t6‘
discharge Kern River water into the Aqueduct with less than 200
parts per million suspended solid concentration, -a'maximum particle

‘size less than 62 microns in diameter, and with no deleterious



substances such as 0il or floating debris,

8. Emergency Operations

(a) General. The Intertie will be operated on
an emergency basis when any sudden change in the normal operation
is required to iéactvto an emergency. Durihg the period of
emergency operatlon; close-coordination between.the District, the
Kern River Watermaster, the Corps of Eagineers and the State will
be ﬁecessary. . ' -

-

(b) Notice of Emergency. Upon recognition of

an emergency or possible emergency, parties to this agreement shall
, -

-notify the State Control Center.

(c) Emergency Changze in Operation of Intertie.

.Imhediately'upon recognition of ah emergency, which iﬁ the judgment
of the State woﬁld make it ﬁecessafy that the Intertie be closed or
fpartially closed in ad#ance of the time the Dié&rict could be
notified, the State shall modify the gate épenings on the Iﬁtertie
and sﬁalluas nearly simultaneously as possible notify the District
and the Sacramento District Corps of Engineers of such ﬁodification
by telephone or other exbe?ient means. Accordingly, the District
éﬁali make every réasonable effort to expeditiously remove flash-
boardé from the Buena Vista Lake Inlet and/or Kern River Outlet
ﬁeirs to facilitate passage of fl?ws'in the Kern River énd auguent
discharges over the emergency spillway. |

(d) Procedure Follc&ing Emergency Closing of

Intertie. The State shall notify the District when the emergency
has been eliminated and normal operation can be resumed, at.which

time, the flashboards shall be reinstalled to



the required operational elevation. At a mutually acceptable time
thereafter, normal'operation shallibe resuned.

9. Monitoring .

The State shall monitor the metering facilities,

sample water and determine quantity and quality of flow into the
' California Aqueduct and the quality of flow in the Aqueduct.upstream
and downstream of the Intertie. The amount of flow into the Aqueduct
shali be reported daily to the Sacramento District Corps of Engineers.

D. OTHER PROVISIONS

-10. Modifications

Notwithstanding the operational provisions of thils
agreement, it is reco%nized that it has been impossible during the
design period of the pProject to determine with precision.the .
quality of'water in the Kern Rivel during snowmelt re1ease periods
Tbe parties hereto therefore agree to observe operation of the
project and cooperate to the extent possible in” determining the
nature of aqd providing for any necessary modificatione to. the pro-
jJect and/or the operational provisions to ehe end that the project
purposes will bensubstantially satisfied and at the same’time
California Aqueduct facilities will not be adversely affected to
any significant degree

"11. Right of Access

(a) State.
- The State shall have a right of entry on,
over and across and under the Agency's real property in the vicinity
of the Intertie structure. Such right of entry is limited to that
portion of such property that is reasonasly necessary for the

purpose of fulfilling the State's responsibility under this
-



agreement.

(b) Agency and District.

The Agency anq the District shall each
have é“right of entry on the State's service road from State
Highwa& 119 across the céﬁcrete channel of the Intertie and
over, acfoss, and under the State's real property in the
vicinity of the Intertie structure. Such rights of entry are
1imited to';hat portion of such property as is reasonably
necéssary for the purpose of fulfilling the Agency's and the
District's respectivelresponsibilities under this agreement
anq_for the purpose of allowing Epe District access to its
facilitiesfin the vicinity of the Buena Vista Flood Channel
‘downstream from the Intertie. -

12. Kern River Interests

[}

_ ” Notwithstanding the fact that the floodflows
accepted info the California Aqueduct through the Intertie
are put to use as in the normal operation of the Califofnia
Aqueducé, the waters are accepted into the Califormia Aqueduct
throﬁgh the Intertie in order to prevent flooding of usable
lands. Therefore, nothing in this agreement is intended to
" or shall affect the responsibilities and liabilities of the Kern
River Interests with respect to the control, use, distribution,
or disposal of.tﬁe floodwaters that occur in the Kern River
at vafious times.

13. Opinions and Determinations

Where the terms of this agreement provide for

action to be based upon the opinion, judgment, approval, review

-10-



or determination of any party hereto, such terms are not intended
to be and shall never be construed as permitting such opinion,
Judgrent, approval, review or determination to be arbitrary,
capricious or unreasonablé.

14. Contracting Officer of State

The contracting officer of the State sﬁﬁll_be-
the Director of Water Resources‘of the State of California and
his éuccessors, or dt?y authorized representatives. The .
contfﬁcting officer shall be responsible for all discretionary.
acts, opin@ons.‘judgments,.approva}s, reviews, and determinations
required of the S;ate under the terms of this agreement.

15. Successors and Assigns Obligated

',' This agreement and all its provisions shall
apply to and bihd the successors and assigns of the parties-hereto.
. . 16. Notices

All notices that are required either expressly
or by implic&tion to be giveﬁ by one party to any or all of the
other parties under this agreement, except those referred to
in Article 7(a), 8, and 9, shall be signed for the State by its
confractiﬁg officér, and for the Agency and the District by such
officer of each as may, from time to time, be authorized in
‘writing to so act. All Notices shall be deemed to have been

given if delivered personally or if enclosed in a properly

<} is



addressed and stamped envelope and deposited in a United

States Post Office for delivery by certified or registered

mail. Unless and until notified otherwise, all notices
shall be addressed to the parties at their addresses as
shown below.

State of California
Department of Water Resources
Post Office Box 388
Sacramento, California 95802

t

Kern County Water Agency

1415 ~ 18th Street, Room 418
.Bakersfield, California 93301

SR . ’

- Buena Vista Water Storage District
Post Office Box 756

Buttonwillow, Califormia 93206

17. Maintenance and Insvection of
Books, Records and Reports

s

‘During regular office hours, each of the
parties herets and their duly authorized repreéentatives
shall have the right to inspect and make copies of any books,
records or reports of the other parties pertaining to this
agreement or matters related thereto. Each of the parties
hereto shali maintain and make available for such inspection
accurate records of all its costs, disbursements and receipts

with respect to its activities under this agreement.

1D



IN WITNESS WHEREOF, the parties hereto have executed

this agreement on the date first above written.

Approved as to legal - " STATE OF CALIFORNIA

form and sufficiency: DEPARTMENT OF WATER RESOURCES
.\ﬁsy A / v) A'A / ll/\«u( Q I A,
44 Chief Counsel Director
/ "Department of Water Resources .-
" Approved as to form: - KERN COUNTY WATER AGENCY
. .}
Bﬁumm-am By /'//va// e/
CounselV i @ ‘Pres‘}ﬂent /
At:tesb ' i o
By, %,477 J/AW—LZ—"/
Secdretary
Kern County Water Agency
_ I BUENA VISTA WATER STORAGE DISTRICT
Attest- : BRI ' — ' ’
_ }J%qm ....... PR Byp.;:p%;-(;- —WAN—
MFSecrebbry resident )

Buena Vista Water Storage District
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5 Januarv 1976

KERN RIVER CALIFORNIA AQUEDUCT INTERTIE

ENGINEERING DIVISION COMMENTS

1. Cost Estimate: Page 3

The cost estimate is satisfactory except for Item 5 (cement) which appears to be
low in the quantity specified. Since the district has made no tests, as yet, to
determine the actual cement requirements for the soil type, it would be prudent

to utilize average figures to estimate cement quantities. 1In so doing, the

cement quantity is increased by approximately 50Z (to 6500 ¥ CWT), and the estimate
revised accordingly. Refer to TM 5-82Z-4, Paragraph 6b(1)(b).

2. Plate IIT (Inel. 2):

Provide a small, horizontal apron of s0il cement on invert of Buena Vista Outlet
Canal (See Section G-G).

Sy.al B



DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
650 CAPITOL MALL
SACRAMENTO, CALIFORNIA 95814

REPLY TO
ATTENTION OF

SPKED-P 21 February 1974

SUBJECT: Kern River - California Aqueduct Intertie;
Detailed Project Report

Division Engineer, South Pacific

1. Transmitted for approval are 20 copies of the subject detailed pro-
ject report (inclosure 1) and 25 copies of the EIS and Statement of
Findings (inclosure 2).

2. In view of pending Congressional legislation on small flood control
projects, consideration of expediting approval of the report may be
advisable. Tulare Lake Basin was declared a disaster area in August
1967, pursuant to the Disaster Relief Act of 1966. The emergency was
determined to exist within the period 11 March - 11 June 19069.

3. With reference to SPD comment 2b (lst Indorsement dated

27 February 1973 to SPK basic letter of 18 September 1972, subject:
Kern River - California Aqueduct Intertie, Kern County, California;
Draft Detailed Project Report) the bar screen was replaced with a log
boom to minimize head losses. The log boom is shown on plate III of
the DPR.

4, 1If an interest rate of 6-7/8 percent were to be used for economic
analysis, estimated annual benefits and costs would be $269,000 and
$135,000, respectively. On this basis the intertie project would have
a B/C ratio of 2.0 to 1.

5. It is requested that on approval of the DPR, funds in the amount

of $150,000 be provided for preparation of the plans and specifications.
It is estimated that the plans and specifications can be prepared for
this amount and that they will take about 12 months to complete.

C::::T;thyil—/C;‘t;%;/:")/
we e &

2 Incl F. G. ROCKWELL, JR.
as Colonel, CE

District Engineer
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‘DETAILED PROJECT REPORT

ON

KERN RIVER - CALIFORNIA AQUEDUCT INTERTIE
KERN COUNTY, CALIFORNIA

Pertinent Data

General

Authorization
Stream

Type improvement
Purpose

Diversion Structure

Length

Bottom width

Depth

Side slope

Design capacity

Gates

Sedimentation basin
capacity

Local Cooperation

Lands
Relocations
Maintenance and operation

Costs (1 July 1974 price level)

Total Federal cost
Total non-Federal cost
Total project cost
Federal annual cost
Non-Federal annual cost
Total annual cost

Justification

Average annual benefits
Benefit-cost ratio

Public Law 685-84-2
Kern River
Diversion structure
Flood control

320 feet
68 feet
12 feet
Vertical
3,500 cubic feet per second
5 - 12'-0" x 8'-0" slide gates

160 acre-feet

50 acres
1,100 linear feet of transmission line
$16,000 per year

$1,000,000 a/

$ 758,000
$1,758,000 a/
$ 55,200
$ 61,800

$ 117,000
$300, 000

2.6 to 1

Includes 383,000 preauthorization study cost,



DETAILED PROJECT REPORT
ON
KERN RIVER-CALIFORNIA AQUEDUCT INTERTIE
KERN COUNTY, CALIFORNIA

SECTION I - INTRODUCTION

1.  AUTHORITY

This report has been prepared under the provisions of Section 205 of
the Flood Control Act of 1948, as amended, pursuant to authorization
contained in OCE 1lst Indorsement, dated 21 October 1968, to South Pacific
Division letter dated 27 June 1968, subject: 'Proposed Small Flood Control
Project, Kern River-California Aqueduct Intertie," Section 205 of the
Flood Control Act approved 30 June 1948, as amended by Section 205 of the
Flood Control Act approved 23 October 1962, states as follows:

The Secretary of the Army is hereby authorized to allot
from any appropriations heretofore or hereafter made for
flood control, not to exceed $25,000,000 for any one fiscal
year, for the construction of small projects for flood
control and related purposes not specifically authorized
by Congress, which come within the provisions of Section 1
of the Flood Control Act of June 22, 1936, when in the
opinion of the Chief of Engineers such work is advisable:
Provided, that not more than $1,000,000 shall be allotted
under this section for a project at any single locality
and the amount allocated shall be sufficient to complete
federal participation in the project; Provided further,
that the provisions of local cooperation specitied 1in
Section 3 of the Flood Control Act of June 22, 1936, as
amended, shall apply; And provided further, that the work
shall be complete in itself and not commit the lnited States
to any additional improvements to insure its successful
operation, except as may result from the normal procedure
applying to projects authorized after submission of prelim-
inary examination and survey reports.,

2 PURPOSE AND SCOPE

The purposes of this report are to present the results of a study
of the flood problems on the lower portion of Kern River; to present the
economic analysis of plans for alleviation of these problems; to formulate
a definite plan of improvement and present its basis for design; to furnish
supporting data to permit arriving at independent conclusions on the
soundness of economic analysis, engineering desien, and adequacy of cost



estimates; and to serve as a basis for the preparation of contract plans
and specifications, should the project be authorized for construction,
This report is of general design scope and has been prepared in accordance
with instructions contained in ER 1165-2-101 and ER 1165-2-12,

355 ENVIRONMENTAL SETTING

a. The Kern River Basin comprises about 2,100 square miles of water-
shed area above Isabella Dam, about 300 square miles of foothill area
below Isabella, and about 600 square miles of alluvial fan area below
the mouth of Kern River Canyon, Buena Vista and Tulare Lakebeds are
also located in the basin, The area under consideration lies in the
valley portion of the Kern River Basin west of the city of Bakersfield,
as shown on plate I, Agriculture is the primary industry of the basin
and a substantial portion of the work forces of Kings, Tulare and Kern
Counties is employed in farm work, processing agricultural products,
and agricultural services, The lower Kern River Basin is traversed by
State Highway 99, Interstate Highway 5 and numerous other State highways.
Local interests have constructed a complex system of conveyance channels
and related facilities in the basin for utilization of Kern River water
for irrigation purposes, The Bureau of Reclamation's Friant-Kern Canal,
terminating at Kern River near Bakersfield, imports irrigation water,
Also, the California Aqueduct, a major feature of the State Water Project,
traverses the basin, The aqueduct imports municipal and industrial and
irrigation water to the southern San Joaquin Valley and to Southern
California.

b. The channel of Kern River is confined between continuous levees
through the urban area of Bakersfield and by low, natural banks or low,
discontinuous levees below that area, The channel has a sandy, shifting
bottom and is crossed at intervals by permanent diversion weirs which
turn water into several large irrigation canals, As a result of these
various diversions and regulation by Isabella Lake, the natural river-
flow is extensively modified and is entirely depleted before reaching
Tulare Lake in all but exceptionally large runoff years. In many years
little water flows beyond the '"Second Point of Measurement' (see plate I)
above Buena Vista Lake. The major portion of Kern River flow originates
as snowmelt and the water is of excellent chemical quality, even in the
lower stream reaches. The Kern River channel and other channels and
canals between Bakersfield and Buena Vista and Tulare Lakes have been
maintained in the past; work has included channel clearing and snagging
and levee repair, Most of the useable ground water in the Kern River
Basin occurs in the valley area., Ground water pumped from the basin,
in conjunction with surface water, supplies irrigation, domestic, and
municipal and industrial water needs of the basin, As a result of pump-
ing, an overdraft condition exists in much of the basin. Yields of
existing wells along the western edge of the Kern River Basin are for
the most part low, and the quality of ground water poor.



Cla The project site is located between two oilfields (North and
South Coles Levee Oilfields), the California Aqueduct and Buena Vista
Outlet Canal, and State Highway 119, in Kern County. There are two
existing control weirs in the project area: at the head of Kern River
Flood Channel and at the head of Buena Vista Inlet Canal, Low-lying
levees nearly encompass the site and extend upstream along both sides
of the Kern River. Plate II is a vertical aerial photopraph of the
project site,

d. Tulare Lake is a broad, flat, leveed depression about 400 sauare
miles in area; approximately 95 percent of the lakebed is in Kings County
and about S percent in Tulare County. Since the soils are highly suited
for agricultural use, the lakebed area has been extensively reclaimed
by a cellular dike system and has over 250,000 acres under crop during
most years. U, S, Soil Conservation Service soil maps indicate soils
in the lakebed are primarily the Tulare association (about 55 percent
of the area) in the basin and the Hilmar - Mocho association (about 45
percent of the area) on the basin rim., The Tulare association is a moder-
ately alkaline, highly calcareous silty clay with somewhat poor natural
drainage, very slow subsoil permeability and high inherent fertility,

The Hilmar-Mocho association includes mildly to moderatelv alkaline

loamy sands and sandy loams with somewhat poor natural drainage, moder-
ately rapid to rapid subsoil permeability and low to moderate inherent
fertility. The U, S. Soil Conservation Service soil classification

for Tulare Lake indicates nearly 100 percent is Group 3 soil. Land in
Group 3 is dominated by coarse to fine textured saline-alkali soils

with water tables that are penerally less than 6 feet below the surface.
The soil poses moderate to severe limitations for crop use. The field
crops which generally make up the agricultural activities on the soil
require careful management since the soil exhibits slow to very slow

soil infiltration rates and high soil salinity., Urban and industrial
uses on this type soil are severely limited; it disvlays severe shrink-
swell behavior, severe septic tank limitations due to the high water
table, severe corrosivity to untreated steel pipe, and moderate soil
pressure limitations. Tulare Lake has only minor utility develonment

and is essentially uninhabited. According to the Tulare Lake Rasin

Water Storage District, which includes nearly 190,000 acres in the Tulare
Lake area, there are over 300 proverty ownerships in the district. These
ownerships range from areas of less than 20 acres to over 10,000 acres:
17 major operators farm nearly 98 percent of the area within the district.
Farming in the lakebed has traditionally been somewhat of a gamble due to
its history of widespread flooding, However, the flood control provided
by upstream reservoirs as well as the increased use of water on tributary
streams have led to intensive, diversified croppine in this lakebed area;
major crops include cotton, barley, hay and safflower. Kinps and Tulare
Counties' general plans indicate over 90 percent of Tulare Lake is
included in agricultural preserves under the California Land Conservation



Act of 1965, The act provides for the execution of contracts between
land owners and counties for the purpose of placing land into restricted
open space uses or agricultural preserves, The owner agrees to restrict
use of his land to agricultural or other open space uses and in return
the county agrees to assess the land for taxation purposes on an income
basis rather than a market value basis.

e, Vegetation in the general project area is primarily the valley
mesquite habitat type. This type is dominated by honey mesauite, with
some saltbrush, winter fat and grasses, It is confined to southwestern
Kern County, where the climate is arid with near desert conditions,

In 1965 the California Department of Fish and Game estimated that about
47,000 acres of this habitat type remained in the area, They estimated
that by 1980 the valley mesquite habitat would no longer exist, having
been displaced by agricultural development resulting from delivery of
water to the area from the California Aqueduct. Riparian habitat, con-
sisting primarily of willow, Fremont cottonwood, honey mesauite, saltbrush
and grasses, exists sparsely along the waterwavs. Flooding such as
shown on plate II is a rare occurrence and has not significantlv altered
vegetative types. In many years little water flows beyond the "Second
Point of Measurement.'" The main Kern River channel bottom is sandv

and generally devoid of vegetation,

f. The valley mesquite area supports ponulations of doves, California
quail, jackrabbits, and cottontails. The mesquite and rinarian habitat
also provide suitable living conditions for other small mammals and birds.
Two rare species exist in the area: the San Joaauin kit fox and the
blunt nosed leopard lizard. The habitat of both has been invaded by
agricultural development on the valley floor, nearly eliminating these
species. Recent studies by the U. S. Bureau of Sport Fisheries and Wild-
life indicate the nearest active San Joaouin kit fox dens are anproximately
3 miles from the intertie site, near Tupman. Southwestern Kern County
is also within the regular feding range of remaining condors in the
State. A State Tule Elk Reserve is located at Tupman about S5 miles
northwest of the intertie site; approximately 30 to 35 head of Tule Elk
are maintained in the reserve., No fisherv exists in lower Kern River
due to the intermittent flow, A warm water fishery does exist in the
California Aqueduct; fishing access is provided at two sites between
the intertie site and Tulare Lake and another fishing access to the aonue-
duct is located southwest of Buena Vista lLake. The lower Kern River
area between Buena Vista and Tulare Lakes provides immortant wildlife
habitat for waterfowl; the Kern National Wildlife Refuge is located
just south of Tulare Lake and many duck clubs utilize seasonal marsh
type lands (flooded agricultural lands) in the lower river area for
hunting. Depending upon the amount of water and food available, impor-
tant waterfowl use occurs during fall and spring movements and winter
residence. The California Department of Fish and Game has estimated



hunting season densities of over 100 per 100 acres. However, at any
time large areas in the lower basin are subjected to extensive shallow
flooding, such as during a large snowmelt flood, severe outbreaks of
botulism affecting waterfowl are likely to occur, Ducks are the primary
waterfowl killed, Severe outbreaks have occurred many times in the past,
the latest being in 1969, The California Department of Fish and Game
has estimated waterfowl loss in 1969 at over 140,000 birds.

g. The Kern County Parks and Recreation Plan adopted by the Kern
County Planning Commission in 1966 designates the area on both sides
of Kern River as the "Kern River Parkway.' The parkway extends from
east of Bakersfield to the California Aqueduct , then north along the
flood channel to the State Tule Elk Reserve and south along Buena Vista
Inlet Canal to Buena Vista Lake. The general intent of the plan is
that land in the river bottom is to be preserved for recreation, agricul-
ture and other compatible uses, The land designated in the parkway
west of Bakersfield has not been developed for recreation with the excep-
tion of the County's Buena Vista Aquatic Recreation Area, located approxi-
mately three miles south of the intertie site and adjacent to the California
Aqueduct, The recreation facility, which comprises nearly 1,500 acres of
water and land surface area, completed in 1973, Some recreation facilities
are also available at a State Park located on the Tule Elk Reserve.

h., Past studies and finds indicate an important archeological
region lies at the southern or upper end of the San Joaquin Valley and
that Buena Vista Lake is the core of the area, At the beginning of
historic times, the Buena Vista Lake area together with the lower Kern
River was occupied by several Yokuts Indian tribes, and a number of
villages are known to have existed (William J, Wallace, 1971). The
Indians first came in contact with Whites in 1772 when a Spanish expedition
entered the area, Archeological research in the Buena Vista Lake region
began in 1899 and has continued intermittently since that time. The
latest field studies were conducted in 1963-1965 by the State of California
in connection with plans for construction of the California Aqueduct and
in 1969-1970 by William J, Wallace (at the request of the National Park
Service) for the Buttonwillow Watershed Management Project. BRoth investi-
gations involved cursory inspections throughout the intertie project area
with detailed investigations of known archeological sites around Buena
Vista Lake, No sites have heen identified in the intertie project area.
As noted previously, the intertie site lies essentially within the Kern
River Channel and backwater areas and is nearly encompassed by low-lying
levees, The project area has been extensively disturbed by past construction
activities involving the levees, Highway 119, the Buttonwillow Project,
and the California Aqueduct, as well as sediment deposition, channel
maintenance and oilwell field activities, It is probable that evidence of
any prehistoric sites have been destroyed by these activities. However,
the National Park Service has noted that it is not clear from Mr, Wallace's



survey report whether the intertie project area was surveyed, but that
his survey does indicate a high potential for prehistoric resources

in the general area. The report also states that great expanses of the
Buttonwillow Project area, which includes the intertie project area,
contained virtually no archeological remains. Such lands included
permanent wet lands, certain stretches of flat land fronting Buena Vista
Lake, and the dry, sagebrush country back from the lake. The California
Department of Parks and Recreation has indicated that in their review

of the intertie project they found no National Register sites which would
be affected by the project. Review of the California "Historical Land-
marks" identified no historical resources in the project area. The
National Park Service has 1indicated that their archeological survey of
the project site will be completed by about April 1974.

If any archeological or historical sites are discovered during
construction of the project, the National Park Service and Director
of the Kern County Museum will be so advised.

4, FLOOD PROBLEMS

The Isabella Lake project, completed by the Corps of Engineers in
1953, is the most significant water resource development project within
the basin. The project, located about 30 miles northeast of Bakersfield,
provides flood protection for that city and for about 350,000 acres of
agricultural land and oil fields in the Kern River area., Isabella Lake
is related to other Corps reservoirs located on the Tule, Kaweah, and
Kings River in that they all act to minimize floodwater inflow to Tulare
Lake. Although a relatively high degree of flood protection has been
provided to the area below Isabella Dam, a flood problem still exists in
Tulare Lake, particularly during years of exceptionally large snowmelt
runoff when large releases from the dam are necessary. During such years,
floodwaters enter the lakebed area and cause extensive damage to crops
and agricultural facilities,

3. HISTORICAL FLOOD DAMAGES

Since completion of Isabella Lake, the only floods on Kern River
threatening or affecting the Tulare Lake area were the 1967 and 1969
snowmelt floods. The 1967 snowmelt runoff was controlled by storage in
Isabella Lake together with large releases for irrigation and spreading
within the service area, and no damages resulted in Tulare Lake from
Kern River floodwaters. However, considerable flood damage occurred in
Tulare Lake during the 1966-67 rain and snowmelt flood season as a result
of floodwaters from the Kings, Kaweah, and Tule Rivers. Total flood
damage to the lake area in 1966-67 was estimated at about $2,300,000 of
which nearly $1,600,000 was estimated to be due to snowmelt runoff, A
record amount of snow was deposited in the upper Kern River Basin during
January and February 1969, setting the stage for the snowmelt flood condi-
tion which occured in the following months., 1In spite of storage in Isabella
Lake and large releases for irrigation and spreading, the 1969 snowmelt
runoff could not be completely controlled. By the end of June about
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300,000 acre-feet of Kern River floodwaters had entered Tulare Lake.

The lake contained a total of nearly 1,000,000 acre-feet of water from
Kings, Kaweah, Tule, and Kern Rivers and several smaller streams; and
88,000 acres in the lakebed were flooded, including 73,000 acres flooded
during the January-February rain floods, The Kings, Kaweah, and Tule
Rivers were the main contributors of rain floodflows. Total flood damage
in Tulare Lake in 1969 was estimated at $27,400,000, of which $16,300,000
was estimated to be due to snowmelt runoff,

6. RECONNAISSANCE REPORT

A reconnaissance report on a potential flood control project based
on gravity diversion of Kern River snowmelt floodflows into the California
Aqueduct for safe disposition was completed in May 1968, Approval of
the report by the Office, Chief of Engineers in October 1968 authorized
the detailed project report studies, The findings contained in the recon-
naissance report indicated that the plan for a gravity intertie of Kern
River to the California Aqueduct would be economically feasible and would
be a desirable plan, Based on that report, investigations for a detailed
project report were initiated in January 1969,



SECTION II - HYDROLOGY

Ve BASIN DESCRIPTION

The Kern River Basin comprises about 2,100 square miles of watershed
area above Isabella Dam, about 300 square miles of foothill area below
Isabella, and about 600 square miles m alluvial fan area bhelow the mouth
of Kern River Canyon., Buena Vista and Tulare Lakebeds are also located
in the basin, The channel of Kern River is confined between continuous
levees through the urban area of Bakersfield and by low, natural banks or
low, discontinuous levees bhelow that area. The channel has a sandy,
shifting bottom and is crossed at intervals by permanent diversion weirs
which turn water into several large irrigation canals. As a result of
the various diversions and regulation by Isabella Lake, the river flow
is extensively modified and is entirely depleted before reaching Tulare
Lake in all but exceptionally large snowmelt runoff years. In some years
little water flows beyond the '"Second Point of Measurement' above Ruena
Vista Lake. Large rain floods originating downstream of Isabhella Dam
could occasionally produce flows large enough to reach Tulare Lake;
however, the volume of water reaching that area from such events would
be relatively small., As shown on chart 1, the capacity of the river
system diminishes progressively downstream to only about 2,500 cubic
feet per second (long-term capacity) in Kern River Flood Channel near
Tulare Lake, Several large spreading basins established on the valley
floor dispose of floodwaters by evaporation and percolation. In accordance
with an agreement in 1964 between the Buena Vista Water Storage District
and the owners of Buena Vista Lake, the water storage district may store
Kern River waters in cells 1 and 2 of Buena Vista Lake whenever water
is available., Cells 1 and 2 will contain about 30,000 acre-feet with
a flooded area of about 6,000 acres of land, During the 1969 snowmelt
flood season the Corps of Engineers, in cooperation with local interests,
constructed Sand Ridge Detention Basin on Kern River Flood Channel just
south of Tulare Lake, The basin, formed essentially by leveeing gaps in
a natural alluvial ridge, is capable of storing some 63,000 acre-feet of
Kern River floodwaters with a flooded area of 15,000 acres. Tulare Lake
is the terminal basin for floodwaters from Kaweah, Tule, and Kern Rivers,
Kings River South, and other smaller streams and would store over
2,000,000 acre-feet of water if entirely inundated to an elevation of
196 feet. Floodwaters stored in hoth Ruena Vista and Tulare Lakes are
depleted by evaporation and percolation, and the remainder utilized for
irrigation on adjacent cells or adjoining lands. Floodwaters stored in
Sand Ridge Detention Basin may also be utilized for irrigation purposes.

8. CLIMATE

The climate of Kern River Basin is characterized by hot, dry summers
and moderate winters. Temperatures on the valley floor have ranged from



lows of 15° F, to highs of about 120° F. In the mountainous area temper-
atures are somewhat lower, normally varying inversely with elevation,

The normal annual precipitation varies widely in the basin, from a

low of about 5 inches on the valley floor to a high of about 50 inches

in the headwater area of Kern River, Precipitation is largely orographic
in nature and usually results from air masses traveling inltand from the
west and southwest, The valley floor portion of the basin is in the rain
shadow of the Coast Ranges.

9. RUNOFF

Regulated runoff of Kern River at the latitude of Bakersfield normally
occurs throughout the year; however, about two-thirds of the runoff usually
occurs from snowmelt during the spring and summer months. The average
annual runoff of Kern River at Isabella Dam is about 683,000 acre-feet
and that from the foothill area between the dam and valley floor is abonut
43,000 acre-feet, Monthly streamflow records are available for the U, S,
Geological Survey gage on Kern River near Bakersfield (First Point of
Measurement) since 1904, The drainage area at this gage is abonut 2,400
square miles, Two types of floods are characteristic of the Kern River
Basin, rain and snowmelt, Rain floods are characterized by hish peak
flows and relatively small volumes., Except in extremely rare events,
rainfloods originating above Isabella Lake will be completely controlled
by the reservoir. Large rain floods on Kern River originating downstream
of Isabella Dam may produce flows reaching Buena Vista Lake and the lower
Kern River area, but damaging rates of flow last only a few hours. Snow-
melt floods are characterized by moderate peak flows, but large volumes
extending over a number of months. During years of very large snowmelt
runoff, storage space in Isabella Lake and the downstream irrigation and
spreading diversion capacities are inadequate, and considerable water
may reach Tulare Lake. Snowmelt floods can be predicted with reasonable
accuracy before high runoff rates begin, so reservoir and irrigation and
spreading operations can be planned in advance of floodflows.

10. PREPROJECT OPERATION STUDIES

Damaging rain and snowmelt flows may both reach the lower Kern
River area, although rain floodflows reaching Tulare Lake are minor and
of short duration., Only diversion of snowmelt flows to the California
Aqueduct is considered feasible, Excessive turbidity and operational
timing problems would probably make rain floodflows incomnatible with normal
operation of the aqueduct. Therefore, this report deals only with diver-
sion of snowmelt flow to the aqueduct., Anticipated snowmelt flooding
in the lakebed areas was studied on a frequency basis. Chart 2 is an
annual snowmelt volume frequency curve (total runoff March throupgh September)
for Kern River near Bakersfield (First Point) which was developed from
streamflow records. The 5, 10, 25, 50, 100 and 300 year snowmelt runoff



volumes at First Point were obtained from the curve and their respective
monthly distributions developed. The flows were then routed to the lakebed
areas to study snowmelt flooding under anticinated future, preproject
(preintertie) conditions., Irrigation and spreading capabilities originally
used in the reservoir regulation manual for Isabella Lake were adjusted

in light of experience gained from actual operations in flood situations

in 1967 and 1969 and to reflect changes which could be reasonably expected
under average future conditions, It was assumed storage would first occur
in cells 1 and 2 of Buena Vista Lake to a maximum of 30,000 acre-feet,

As noted in paragraph 7, Buena Vista Water Storage District may store

water in cells 1 and 2, and it was assumed the district will continue

to do so when water is available. Storage was then assumed to occur in
Sand Ridge Detention Basin to a maximum of 63,000 acre-feet, As mentioned
in paragraph 7, the detention basin was constructed during the 1969 snow-
melt flood season. The levee forming the basin will remain in place
permanently but flowage rights were for 1969 only; arrangements for

future storage are the responsibility of local interests, Local interests
are required to maintain and operate the detention basin, Storage in
Tulare Lake was assumed to occur last, Cells 1 and 2 of Buena Vista Lake
were filled with rain floodwaters prior to the snowmelt season in 1967,
Based on this event and the water storage agreement noted above, cells

1 and 2 were assumed filled with rain floodwaters for events with an exceed-
ance interval of 25 years or greater. Snowmelt waters were introduced

into the lake as evaporation reduced rain flood storage. Results of the
volume routings at the indicated frequencies are shown below, All of the
routed flows to Tulare Lake are damaging,

Exceedence:Flow at First:Buena Vista Lake: Sand Ridge E Tulare Lake
interval : Point a/ :maximum storage :maximum storage: Kern River inflow

(years) : (1,000 acre-teet)
5 800 19 0 0
10 1,030 30 0 0
25 1,320 30 b/ 63 112
50 1,650 30 b/ 63 257
100 1,930 30 b/ 63 435
300 2,410 30 b/ 63 613

a/ Total volume at First Point, March through September.
E? Assumed previously filled with rain floodwaters,

The estimated average annual snowmelt inflow to the Tulare Lake area from

Kern River is 14,900 acre-feet under anticipated future preproject condi-
tions.
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11. FLOOD RUNOFF COMPARISON

Floodflows to Tulare Lake computed from the routings, described in
the preceding paragraph, compare favorably with the actual flows occurring
in 1967 and 1969. During 1967 cells 1 and 2 in Buena Vista Lake were
filled to capacity with rain floodwaters, and no Kern River floodwaters
reached Tulare Lake, Results of the volume routing most nearly comparable
to the 1967 event (based on flow at First Point, 10-year event) show Buena
Vista Lake filled to capacity and no Kern River floodwaters reaching Tulare
Lake. Although Sand Ridge Detention Basin, constructed during the 1969
snowmelt flood season, was considered in the volume routing being compared
to the 1967 flood event, the routing indicated no storage in Sand Ridge,
as shown below,

:Flow at First:Buena Vista Lake: Sand Ridge :  Tulare Lake
Identification: Point a4/ :maximum storage :maximum storage:Kern River inflow

H (1,000 acre-feet)
1967
Historical 1,102 30 0b/ 0
Volume routing
(10-year event) 1,030 c/ 30 0 0
1969
Historical 1,930 31 d/ 62 300 e/
Volume routing
(100-year
event) 1,930 c/ 30 £/ 63 435

a/ Total flow at First Point, March through September.

b/ Sand Ridge Detention Basin constructed during 1969 snowmelt flood season.

c/ Nearest comparable event based on flow at First Point.

d/ Includes 8,000 acre-feet of rain floodwaters.

e/ Does not include 85,000 acre-feet of snowmelt waters pumped into the
California Aqueduct under a one-time emergency operation.

f/ Assumed previously filled with rain floodwaters.

During the 1969 flood period, cell 2 in Buena Vista Lake was filled to

a capacity of about 8,000 acre-feet with rain floodwaters. Cells 1 and 2
were later filled with Kern River snowmelt floodwaters to a maximum storage
of about 31,000 acre-feet (slightly encroaching on levee freeboard).
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By the end of June about 450,000 acre-feet of Kern River floodwaters had
flowed beyond Wasco Road and some 300,000 acre-feet had entered Tulare
Lake, Sand Ridge Detention Basin contained nearly 62,000 acre-feet of
Kern River water at maximum storage during 1969, and it is estimated that
the detention basin dissipated a total of over 100,000 acre-feet of water
including evaporation. Results of the volume routing most nearly comnar-
able to the 1969 event (based on flow at First Point, 100-year event)
show Buena Vista Lake filled to capacity with rain floodwaters (a basic
assumption noted in paragraph 10) and a considerably greater volume of
Kern River snowmelt floodwaters in Tulare Lake. However, in 1969 only
about 8,000 acre-feet of rain floodwaters were actually stored in Buena
Vista Lake prior to the snowmelt season, and a completed segment of the
California Aqueduct a few miles north of the intertie site was utilized
under a one-time emergency operation to divert about 85,000 acre-feet
(through September) of snowmelt floodwaters from Kern River some 25 to

50 miles farther north to farming areas able to use the water for irripa-
tion, The California Aqueduct was completed in 1971 and is in operation,
although delivery of water to Southern California will be limited during
early years of operation. Without additional storage or emergencv diver-
sion of Kern River snowmelt floodwaters as accomplished in 1969, runoff
in the magnitude of that occurring in 1969 can be expected to contribute
over 100,000 acre-feet more water to the Tulare Lake area under future
conditions, causing correspondingly greater damages.
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SECTION III - FLOOD DAMAGES

12, GENERAL

Primary flood damages in the Tulare Lake area result from crop losses
and loss of crop production in subsequent years as a result of land remain-
ing flooded. Additional flood damages include damages to roads, levees,
other property improvements and operating equipment, and cost of flood
fighting, Damages occur when floodwaters from Kern River enter the lake-
bed area to intermingle and pond with waters from Kings, Kaweah, and Tule
Rivers, :

13. AVERAGE ANNUAL DAMAGES

Average annual primary damages were determined by applying a unit
damage value to the average yearly damaging snowmelt flow to the lakebed
area, noted in paragraph 10, All inflow from Kern River to the lakebed
area is damaging; however, Kern River rain floodflows reaching Tulare
Lake are minor and of short duration, and rainflood damages are considered
negligible in this analysis, The unit damage value for floodwaters
entering Tulare Lake was developed from the flood damages estimates
to have been sustained in 1967 and 1969. These flood damages estimates
were documented in flood reports prepared by the Sacramento District
in December 1967 and August 1970, respectively., Damages estimated at
about $2,300,000 in Tulare Lake during the 1966-67 rain and snowmelt
season were due to nearly 100,000 acre-feet of floodwaters from the
Kings, Kaweah, and Tule Rivers. Total flood damages in 1969 were
estimated at $27,400,000 due to over 1,100,000 acre-feet of rain and
snowmelt runoff from the Kings, Kaweah, Tule, and Kern Rivers. Dividing
these gross damage estimates by the estimated volumes of floodwater
entering the lakebed for the respective events and adjusting to 1974
price level yields a unit damage of about $29 per acre-foot. Since Kern
River snowmelt floodwaters ponded in Tulare Lake are routinely used as
irrigation supplies, the value of such irrigation water was netted out
in evaluating the unit damage values. These floodwaters are generally
used on lower quality land on the perimeter of the lakebhed area. An
office study of crops grown on these lands, with and without irrigation,
established the irrigation value of water in the area (net increase in
income with irrigation) at about $10 per acre-foot. Of floodwater pond-
ing in Tulare Lake from all sources, some 50 percent evaporates and the
remainder is used for irrigation, Therefore, the irrigation value of
floodwater ponded in the lakebed is estimated at $5 per acre-foot of
inflow; and the unit damage value for floodwaters entering Tulare Lake
is estimated at $24 per acre-foot net, with the irrigation value deducted
from flood damages, The estimated average annual snowmelt inflow to
Tulare Lake from Kern River, 14,900 acre-feet (given in paragraph 10),
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was multiplied by $24 per acre-foot to obtain average annual damages.
On this basis average annual primary snowmelt damages in Tulare Lake
caused by Kern River are estimated at $358,000 under current conditions.

14, ADJUSTMENT FOR ANTICIPATED FUTURE DEVELOPMENT

Flood damage studies indicate that future changes in average annual
damage may be expected in direct proportion to the change in economic
development in the flood plain, Since Tulare Lake is subject to flooding
even with the proposed intertie project, the area is expected to remain
essentially uninhabited and agricultural development is the basis for
developing the factor used in projecting future economic growth in Tulare
Lake, Farming in the lakebed has traditionally been somewhat of a gamble
due to its history of widespread flooding., However, the flood control
afforded by the upstream reservoirs as well as the increased use of water
on tributary streams have led to intensive, diversified cropping in the
lakebed area. Most of the cropland has been developed for irrigated
agriculture, The annual increase in economic growth over the period of
analysis (1975-2025) was based on the 1970 Series D prediction of
agricultural development in Tulare Basin used in the "Comprehensive
Framework Study - California Region." The development essentially
comprises increased crop yields and more efficient production with
improved crop varieties; very little increase in cropland acreage was
forecast, The agricultural development factors for Tulare BRasin
developed in the framework studies are shown below; base year is 1965,

Year e Factor
1965 1,00
1980 1.46
2000 1,96
2020 2.46

—

Development factors with base year 1975 and extended to 2025 developed
from the above values are as follows.

Year 0 Factor
1975 1.00
1985 1.20
1995 1.39
2005 1,58
2015 1. 77
2025 1.95
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The adjustment factor representing equivalent increase over the neriod
of analysis (1975-2025), discounting deferred damage at 5-5/8 percent
rate of interest, is 1,30, The $24 per acre-foot unit damage value
(given in the previous paragraph) was multiplied by 1,30 to obtain the
future unit damage value for floodwaters entering Tulare Lake. The
future unit damage value is $31,20 per acre-foot,

15, FUTURE AVERAGE ANNUAL DAMAGES

The estimated average annual snowmelt inflow to Tulare Lake from Kern
River, 14,900 acre-feet (given in paragraph 10), was multiplied by $31.20,
the future unit damage value (given in the previous paragraph), to obtain
the future average annual primary damages, Future average annual primary
snowmelt flood damages in Tulare Lake are $465,000,
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SECTION IV - PLANS OF IMPROVEMENT CONSIDERED

16, PLANS CONSIDERED

Several plans for alleviating Kern River flood problems in Tulare
Lake were considered, including diversion of floodwaters out of Kern River
Basin, additional upstream storage on Kern River, and additional spreading
areas and/or injection well fields along Kern River, The alternative of
doing nothing was also considered.

a, Diversion of floodwaters out of the basin via an intertie of
Kern River to the California Aqueduct was considered and found both
practical and economically feasible, The plan description and environ-
mental effects are discussed in paragraphs 19 and 20,

b. Development of additional upstream storage for flood control
could be accomplished most economically by enlarging Isabella Lake,
The practical limit of such enlargement would be about 100,000 acre-feet.
In 1966 the Sacramento District prepared a Draft Review Report on the
Kern River Basin which contained a feasible plan for the enlargement of
Isabella Dam to increase the recreation pool from 30,000 acre-feet to
110,000 acre-feet and the gross pool from 570,000 acre-feet to 670,000
acre-feet, Of the 100,000 acre-foot total increase in storage, 20,000
acre-feet was an increase in active flood control space. The added
flood control storage compensated for loss of useable surcharge storage
of the existing project and would result in no change in present average
annual flood control accomplishments of Isabella Lake, <The environmental
effects of such an enlargement for recreation purposes were also considered
since Isabella Lake supports one of the most important warmwater fisheries
in California and the lake is outstanding in both fish production and
angler use, However, local interests failed to provide assurances of local
cooperation for this plan, and completion of the report was deferred. In
1972, local interests expressed their intent to provide the required
assurances, Studies were initiated to update the plan, although at the
present time adequate assurances have not been provided to continue plan-
ning on this possible enlargement plan of Isabella Lake, Enlargement of
Isabella Lake to 670,000 acre-feet to provide 100,000 acre-feet of addi-
tional flood control storage would not provide as high a degree of snow-
melt flood protection to Tulare Lake as would the intertie project. Such
a project also would not controlmain floods originating below Isabella
Lake. The enlarged lake would provide a slightly increased average pool,
tending to enhance the recreation opportunity. Only a few additional
acres of land would be required and there would be little increase in
overall size of the existing project. However, periodic inundation of
existing wildlife lands would occur resulting in adverse effects on
wildlife inhabiting project lands, such as raccoons, opposums, bobcats,
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cayotes. badgers, gray foxes and a variety of game and nongame birds.
Kern River floodwaters would remain in the basin, and some portion
could be beneficially used for irrigation and ground water recharge as
floodwaters were released from the reservoir. The project would not
affect natural vegetation or wildlife in the Kern River Intertie area.
Although such a project for flood control might be feasible, it is
estimated to cost about 3 times as much as the intertie diversion and
as already mentioned would provide a lover degree of flood protection to
Tulare Lake. '

c. Additional spreading areas and/or injection well fields alone
Kern River might also be economically feasible on a cost and benefit
basis, However, acquiring large agricultural acreage and other lands
along the river for spreading areas to protect other agricultural lands
in Tulare Lake appears impractical from the regional economic, social
welfare, and environmental viewpoints, The lands required for spreading
areas would result in disruption of agricultural activities, destruction
of important natural vegetation (including valley mesquite habhitat)
upon which wildlife are dependent for flood and shelter, resulting in
potential adverse effects, It is possible that land spreading areas
could increase the problem of botulism affecting waterfowl in the lower
Kern River area. Although injection well fields would require less
land than spreading areas, operation and maintenance of the wells would
require roads, power lines and pipelines, affecting agricultural activi-
ties natural vegetation and wildlife. Kern River floodwaters would
remain in the basin and some portion could be beneficially used for
irrigation, The cost of additional spreading areas or injection well
fields providing flood protection comparable to an intertie diversion
is estimated to be several times as much as for the intertie,

d. If no project is accomplished, flood problems in the area due to
Kern River floodwaters would remain. Flood damages in Tulare Lake would
increase, as the economic growth from increasing agricultural production
would still be expected to occur. There would be no disruption of the
natural or human environment associated with construction of a project.
The intertie diversion was determined to be the hest plan for providing
flood protection to the Tulare Lake area, Details of the intertie plan
are described in the following paragraphs.

17. INTERTIE PLAN

At the point where Kern River is diverted south to Buena Vista Lake
and north toward Tulare Lake, the California Aqueduct is lower in eleva-
tion and passes within several hundred feet of Kern River, These facts
suggested the possibility of effecting a gravity connection of Kern River
to the aqueduct in order to divert floodflows away from productive agri-
cultural lands in the Tulare Lake area., The California Aqueduct is
complete and in operation. During years of very large snowmelt runoff,
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flows in the aqueduct being transported to the southern San Joaquin Valley
and Southern California could be gradually reduced and temporarily replaced
by Kern River waters. On such occasions, the flow introduced into the
California Aqueduct would be largely utilized in the basin south of the
Tehachapi Mountains in lieu of water which would otherwise have been
diverted in the same amount from the Sacramento - San Joaquin Delta.

Any rain floodflows reaching the intertie site would probably continue

to be diverted south to Buena Vista Lake and north toward Tulare Lake,

as excessive turbidity of such waters would probably make them incompatible
with water quality objectives for aqueduct water. In addition, because

of the relative unpredictability of rain floods, waters from such events
probably could not be introduced into the aqueduct because of operational
timing problems. Reconnaissance studies indicated that a gravity intertie
of 3,000 cubic feet per second capacity would be functionally and economi-
cally feasible, and an acceptable plan of improvement. The connection
studied consisted essentially of a concrete lined intake channel crossing
the Buena Vista Outlet Canal, a gated inlet to the California Aqueduct

and a sedimentation basin immediately upstream of the entrance to the
intertie to settle out bed load material,

18, SCOPE OF PROJECT

Reconnaissance studies considered only a gated chute and one design
capacity (3,000 cubic feet per second) for the intertie project. Subse-
quently, studies were made of alternative intertie plans, including a
broad-crested weir and pumping plants; various capacities were studied
to identify the optimum project plan., These studies are summarized in
Section VIII, Project Formulation and Justification., The most economical
and desirable plan was determined to be a gated chute of 3,500 cubic feet
per second capacity.

19, PROJECT PLAN

The location and major features of the project are shown on plates
I, II and III. The proposed gated gravity connection would be about 320
feet long; originating on the east side of the Buena Vista Outlet Canal,
it would cross the canal on fill and join the California Aqueduct about
300 feet north of State Route 119, The rectangular reinforced concrete
intake channel would be sized to carry a maximum flow of 3,500 cubic
feet per second., Wing walls would transition into the structure from
a sediment basin just upstream. The intake channel invert would be
at elevation 291.35 feet. The intake channel would be 68 feet wide
with 12 foot high walls. The gated section would have a net width of
60 feet; outlet works would consist of 5 manually operated slide gates
measuring 12 feet wide by 8 feet high. Gate operation would normally
be facilitated by a portable engine drive. Stop log slots would be
provided on the downstream side (aqueduct side) of the slide gates for
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maintenance purposes, The exist channel would be 100 feet wide, the
invert remaining level at 291.35 feet. No special energy dissipator
would be required at the exit (entrance to the California Aqueduct).

A log boom would be provided at the upstream ends of the chute to
prevent floating debris from entering the chute and the aqueduct. In
order to settle out bed load material prior to introduction of Kern
River water into the California Aqueduct, a sedimentation basin would

be provided immediately upstream of the entrance to the intertie. The
sedimentation basin would be about 1,900 feet long and average about

700 feet in width, providing about 160 acre-feet of space below the
intertie chute invert for sediment storage and settling. Periodic
removal of sediments from the basin would be required. During dry
periods the basin is accessible to land based equipment from State

Route 119. Access to the intertie gate section would be provided by the
California Aqueduct's primary operating road,which crosses Route 119

and which would bridge the intertie chute. Access to the existing
control weir on the Kern River Flood Channel would be provided by a road
on fill, adjacent to the intertie chute. Existing levees in the project
area are sufficient to provide adequate head for operation of the intertie
at design capacity; there would be no additional levee construction.
Channel capacity in Kern River upstream from the diversion site is adequate
to deliver sufficient water to the intertie for its intended operation.
Operation of the intertie would not affect the operation of Isabella Lake
for flood control., No channel enlargement or improvement is included

in the proposed plan. However, to insure adequate channel capacity to
deliver water to the intertie in the future for its intended operation
and to insure adequate channel capacities downstream of the intertie in
case of need during rainfloods and for periods when the intertie cannot
be operated for some reason, maintenance of existing channel capacities
from Bakersfield to Buena Vista and Tulare Lakes would be required. Con-
struction of the intertie would require rights-of-way for the diversion
structure, sediment basin, spoil areas, and other related works. Flows
in Buena Vista Outlet Canal would be carried beneath the intertie chute
in four 8-foot diameter reinforced concrete pipes having a combined
capacity of 800 cubic feet per second.

20, ENVIRONMENTAL ASPECTS OF PROJECT

The proposed project would result in the following changes or con-
versions of environmental resources:

a. The proposed project would provide additional flood protection
to the Tulare Lake area from Kern River snowmelt floodwaters. Because
of an agreement between the owners of Buena Vista Lake and the Buena
Vista Water Storage District regarding storage in the lake, it is considered
that the project would not benefit Buena Vista Lake. Of floodwater
ponding in Tulare Lake from all sources, some 50 percent evaporates
and the remainder is used for irrigation. Operation of the intertie
would preclude the use of such ponded Kern River snowmelt floodwater
for irrigation purposes. Lands irrigated with this water are usually
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lower quality lands on the perimeter of the lakebed area which under
normal conditions would not be irrigated, and the net income from crops
on these lands 1is generally considerably lower than from other lands in
the lakebed area.

b. Under anticipated future conditions, it is expected the intertie
would divert an average annual equivalent amount of about 15,000 acre-
feet of Kern River snowmelt floodwaters into the California Aqueduct.
This water would be delivered to the southern San Joaquin Valley and
Southern California and represents about 2 percent of the average annual
runoff (about 725,000 acre-feet) of Kern River.

c. Approximately 50 acres of flood plain lands in Kern River channel
would be required for construction of project works and waste areas,

The beneficial and detrimental aspects of these changes are discussed
below.

(1) Provision of additional flood protection to Tulare Lake from
Kern River snowmelt floodflows would result in annual benefits currently
estimated to average about $300,000. The benefits consist solely of
flood damage reduction and were evaluated as the difference in flood
damages with and without the intertie project. Flood damages alleviated
would include crop losses and loss of crop production as a result of land
remaining flooded. Additional flood damages which would be reduced include
damages to roads, levees, other property improvements and operating equip-
ment, and cost of flood fighting. No land enhancement is anticipated due
to no change to higher land use as a result of the proposed project. The
project is not considered to provide any flood protection to Buena Vista
Lake.

(2) Benefits that might accrue from using ponded snowmelt floodwaters
(which are to be diverted) would be foregone., However, the irrigation
value of any water to be diverted through the intertie was netted out
in the economic evaluation of providing flood control to Tulare Lake,
Furthermore, local interests asserting they hold all of the water rights
to waters of Kern River flowing to Tulare Lake state that they and other
local interests desire protection from such snowmelt floodwaters.

(3) The intertie structure would extend little above existing canal
embankments in the project area and would have minor visual impact as
seen from highway 119. No channel enlargement or improvement is included
in the proposed project. However, maintenance of existing channel capaci-
ties of Kern River to Buena Vista and Tulare Lakes would be required.
Clearing in the project area required for construction would consist
primarily of debris removal from the river channel. Approximately 460,000
cubic yards of material would be excavated from the chamnel in construct-
ing the sedimentation basin. Sediments would be spoiled along existing
levees and in backwater areas in the project area. Sediments removed
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from the basin during maintenance operations would also be spoiled in

these areas. The spoil areas will be shaped to conform with the surround-
ing terrain. Seeding of the spoll areas and revegetation of disturbed
areas will encompass a planting program designed to include planting

of native vegetation and other plant species advantageous to existing
wildlife as well as functioning to minimize erosion.

(4) Diversion of Kern River snowmelt floodflows into the California
Aqueduct will have little effect on ground water recharge in the lower
Kern River area. Channel losses in the Kern River Flood Channel are
low and for the most part ponded waters evaporate, are used for irrigation,
or are absorbed or perched by upper soil layers.

(5) Although diversion of snowmelt floodwaters into the California
Aqueduct might reduce pumping costs for delivery of water to the southern
San Joaquin Valley and Southern California, any such savings would be
offset by additional aqueduct operation and maintenance costs associated
with operation of the intertie. Considerable coordination would be
necessary between the Corps of Engineers, the State of California, and
local interests to effect the transfer of floodwaters,

(6) Removal of snowmelt floodwaters from the Kern River system
will have the effect of reducing in high snowmelt years some acreage of
water fowl habitat that has historically been created by such floodflows,
However, this loss will tend to be offset by the resultant reduction of
waterfowl botulism, since shallow flooding is conducive to this condition.
Diversion of Kern River snowmelt floodwaters out of the basin once in 10
to 20 years, on the average, is expected to have little effect on other
animal and plant life in the area. The project will not significantly
affect rare or endangered species in the general project area.

(7) The project would not affect the remaining valley mesquite
habitat. Valley mesquite 1s adapted to the arid climate with near desert
conditions in southwestern Kern County and is not dependent on infrequent
snowmelt flooding for sustenance. Agricultural development displacing
this habitat would occur with or without the intertie project, being
primarily dependent on the availability of irrigation water.

(8) The project would have no affect on historical or archeological
resources, The region is rich in aboriginal remains; however, there are
no known significant archeological or historical resources in the
project area,

(9) The project would have a relatively small affect on the social
and socio-economic characteristics of the area. However, the reduction
in flooding in Tulare Lake would tend to benefit the economic base of
the community by increasing to some degree employment opportunities in
connection with the crops grown and by increasing the net income to the
area., The well-being of the farm workers and service industries would
be increased by the stabilizing influence of more uniform crop production.
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SECTION V - BASIS FOR DESIGN

21, SURVEYS AND EXPLORATIONS

The general intertie area is covered by the U, S, Geological Survey's
Tupman quadrangle, dated 1954, having a scale of 1 to 24,000 and 20 foot
contour intervals., More detailed topography is available from the State
Department of Water Resources on ''California Aqueduct, South San Joaauin
Division - Topography,' dated January 1961, having a scale of 1 inch
equals 200 feet and 5 foot contour intervals, Topography of the intertie
site, including the California Aqueduct, is available from the State
Department of Water Resources on '"California Aqueduct, South San Joaquin
Division, General Plan,'" dated 20 April 1967, as revised 27 July 1967,
having a scale of 1 inch equals 100 feet and 5 foot contour intervals.
Additionally, topographic surveys were conducted in January 1970 by the
Sacramento District for the intertie site; the man prepared from these
surveys has a scale of 1 inch equals 100 feet and 2 foot contour intervals,

22, SOILS

Soil logs and soil surveys near the intertie site are available from
the State Department of Water Resources and the State Division of High-
ways. Additional subsurface explorations for this project were accomplished
by the Sacramento District in August 1971, including four undisturbed tube-
type sampler borings and one continuous-flight auger boring, Location of
the borings is shown on plate V and logs of borings are shown on plates
VI and VII, Disturbed and undisturbed samples of the materials encountered
were subjected to laboratory classification tests conducted in accordance
with the "Unified Soil Classification System,'" T™ 3-357, Appendix A,

April 1960, reprinted May 1967. Materials encountered in the intertie
chute area were sandy clay, clayey sand, silty sand, sand, and clay, to

a depth of about 25 feet, in order of their predominance. Below the 25
foot depth the materials were silty sand, sand, clay, silt, silty gravelly
sand, and sandy gravel, in order of their predominance, to a depth of
about 60 feet, Sandy silts and silty sands were non-plastic to low plas-
ticity and sandy clays were low plasticity, The clays were predominantly
low plasticity except a layer of high plasticity clay between 8 and 18
feet deep. Borrow materials were silty sand, sandy clav, and sand, in
order of their predominance, to a depth of 16 feet.

23, SOILS DESIGN

Because of the layers of weak foundation materials within the unner
18 feet of intertie chute foundation area, noted above, special treatment
is required., Driven or drilled cast-in-place concrete piles have been
considered; however, this tyne of foundation was excluded because of exces-
sive cost, In order to alleviate the effect of the weak materials in the
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upper zones of the foundation area, these weak materials are to be removed
and replaced with silty sands and sands from the borrow area, The weak
materials would be spoiled along existing levees and in backwater areas

in the project area, The existing materials beneath the intertie chute
and the culverts for the Buena Vista Outlet Canal are to be excavated 18
feet below existing ground surface and wasted., After excavation the sandy
borrow materials are to be placed in the excavated area and compacted.
Using the above foundation treatment, adequate support will be provided
for the proposed structure with minimum settlements, both differential

and total. Allowable safe bearing capacities of 2,000 pounds per square
foot dead load only and 3,000 pounds per square foot dead plus live load
will be realized using the above foundation treatment,

24, CONSTRUCTION MATERIALS

Embankment material for the fill across the Buena Vista Outlet
Canal would be obtained from excavation of the sedimentation basin,
Concrete, steel reinforcement, lumber, commercial material suitable for
patrol road surfacing, stone for bank protection and other miscellaneous
construction materials are available in BRakersfield, located about 20
miles northeast of the project area.

25. HYDRAULIC DESIGN

The width of the intertie chute was determined by the functional
requirements of 3,500 cubic feet per second flow, a 320-foot length, a
limiting water surface elevation of 299,2 in the upstream sedimentation
basin, and a limiting static water surface elevation of 298,2 at the
control gates, Use of a roughness factor of K = 0,0013 results in a
maximum static water surface elevation of 299,1 feet. Use of K = 0,007
was also investigated and increases the static water surface elevation by
0.1 feet, Final design will consider the implications of using both of
these factors. Losses in terms of velocity head (HV) lost in addition
to friction included the following:

Contraction from the sedimentation basin = 0.2 HV
Roadway and gate piers = 0,5 HV
Expansion downstream of gates = 0,2 HV
Velocity head of flow into aqueduct =1,0 v

The resulting chute would be 68-feet wide with an invert elevation of
291.35. The top of the walls at elevation 303,35 would provide 4,15 feet
of freeboard above the static water level in the chute. Flow would be
controlled by five 12'-0" by 8'-0" slide gates mounted on 2-foot wide piers.
Downstream of the gates, the chute would be flared to 100-feet width at

the junction with the aqueduct. Flow of 800 cubic feet per second in the
Buena Vista Canal would be passed under the intertie chute through four
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8-foot diameter culverts, 170-feet long. An '"n'" value of ,0225 was used
in Mannings equation to determine the water surface downstream of the cul-
verts. Losses through the culverts in addition to friction (using an '"n"
value of ,016 in Mannings equation) included the velocity head for an

exit loss and 0,5 of the velocity head for an entrance loss.

26, CARE AND DIVERSION OF WATER DURING CONSTRUCTION

During construction of the culverts, the flow in the Buena Vista
Outlet Canal can be excluded by closing the gated culverts passing under
Highway 119 and constructing a low downstream cofferdam. Construction of
the intertie chute would be in the dry except at the junction with the
aqueduct where a cofferdam would be required.

27, STRUCTURAL DESIGN

The major structures included in the plan are the intertie chute,
pipe-culverts beneath the chute, a sedimentation basin at the entrance
to the chute, an access bridge at the downstream end of the chute and a
gate structure adjacent to the access bridge. The structural desipgn of
the intertie, pipe-culverts, access bridge and gate structure would be
in accordance with applicable portions of EM 1110-2-2101 (Working Stresses
for Structural Design), EM 1110-2-2502 (Retaining Walls) and EM 1110-2-2902
(Conduits, Culverts and Pipes), The access bridge would be designed for
HS-20 highway loading conditions and would be consistent with standards
of the State Division of Highways, Soil values and reinforced concrete
design stresses are assumed to be as follows:

SOIL UNIT WEIGHTS
(Pounds per cubic tfoot)

Dry Moist Saturated Submerged Shear Value

100 120 125 63 p=30°
Backfill on batter wall, Kp=0.33

Coefficient of friction between concrete and drainage
fill, S=0,40

REINFORCED CONCRETE DESIGN STRESSES
(Pounds per square inch)

f.'=4,000
fe=0,35f.=1,400

£5=20, 000
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28, INTERTIE STRUCTURE

The reinforced concrete intertie structure is shown on plates III
and IV, and would be 320 feet long, sunmported on compacted fill, It would
consist of an upstream transition, a chute, an access bridge, a gate
structure and a downstream transition, The upstream transition, 20 feet
long at the centerline and 128 feet wide at the entrance, would be trane-
zoidal in plan, and would converge to a 68-foot wide chute, The chute
would be 224 feet long and 68 feet wide, constructed with a 52-foot wide
center slab, and an "L'" shaped retaining wall on both sides, 12 feet high
and having a slab 8-foot wide, The access bridge would consist of a 26-
foot wide reinforced concrete deck at the downstream end of the chute;
it would provide access from State Highway 119 to the primary operating
road along the California Aqueduct and to the service road leading to the
existing control weir on the Buena Vista Outlet Canal. Flows through the
chute would be controlled by five 12'-0" x 8'-0" manually operated slide
gates, The gate section would be 10 feet long, The downstream transition,
40 feet long, would be trapezoidal in plan and would diverge from 68 feet
wide at the end of the gate section to 100 feet wide at the exit to the
California Aqueduct. The structural design of the intertie would be based
upon the following loading conditions:

CASE 1 - CONSTRUCTION CONDITION: channel empty, no backfill, wind
on completed structure during construction with an assumed wind load of
30 pounds per square foot on exposed surface, 33-1/3 percent overstress
permitted, resultant within the middle half of base, 75 percent of base
in compression.

CASE Ia - CONSTRUCTION CONDITION: channel empty, backfill (moist)
in place, D-4 tractor loading on backfill, wall loading computed by Boussinesq
equation, 50 percent overstress permitted, no uplift pressure, resultant
within middle half of base,

CASE II - CONSTRUCTION CONDITION WITH EARTHQUAKE: channel empty,
backfill (moist) in place, earthquake on completed structure with seismic
acceleration of mass (0.10g) and dynamic earth pressure (0.20 of active
earth pressure), no uplift pressure, resultant within middle half of
base, 33-1/3 percent overstress permitted,

CASE III - OPERATING CONDITION : water in channel to elevation 299.2,
submerged backfill to water elevation and saturated above, 100 percent
uplift, normal working stresses, resultant within middle third of base,

29, GATE STRUCTURE

The gate structure is shown on plate IIT and would consist of five
12'-0" x 8'-0" openings or a net width of 60 feet; with 2-foot thick
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internal piers, the gross width would be 68 feet, Five 12'-0" x 8'-0"
(standard size) manually operated slide gates would be provided, which in
full open position would allow discharge of the design flow through the
intertie structure to the California Aqueduct. Gate operation would

be facilitated with a portable engine drive,

30, ACCESS BRIDGE

The access bridge is shown on plate III and would consist of a rein-
forced concrete deck slab supported at the abutments by the walls of
the gate structure and by the four interior piers of the gate structure
extended upstream the width of the bridge deck. The bridge deck would
be 72 feet long, with the top of the slab constructed to elevation 300,35+
feet and would have a total width of 26 feet including a parapet wall 3
feet high along the upstream edge of the bridge. The abutment walls and
four piers would be approximately 2 feet thick and 8.0 feet high, and
would be supported by the reinforced concrete chute slab 2,5 feet thick,
The bridge deck was designed for HS-20 live loading. The basis of design
to determine the size of the supporting members (abutment walls and piers)
was coordinated with hydraulic design considerations for the gate structure,

31, PIPE-CULVERTS

The culverts are shown on plates II and III and would consist of
four 8-foot inside diameter concrete pipes laid beneath the intertie to
pass flows in the Buena Vista Outlet Canal, The culverts would be 170
feet long with invert at elevation 279,0, Two headwalls, located upstream
and downstream of the pipe-culverts, 12-foot high and top at elevation
291.0, would contain backfill providing supnort for the intertie chute
placed to elevation 300,35, An access road to the existing control weir
on Buena Vista Outlet Canal would be provided on the downstream or northern
portion of this embankment. From elevation 300,35 to elevation 289,35,
this embankment would slope down, 1.0 on 2.5 on both sides, thus providing
a freeboard of 1.6 feet to the headwalls. The headwalls would be designed
as '"T" walls, and the loading conditions considered are the same as those
considered for the "L'" walls of the intertie, described above under nara-
graph 28, Diagrams of those loading cases for the intertie structure,
for the center headwalls and wing walls of the pine-culverts, and summa-
rizing the results of stability analysis for each of these cases are shown
on plate IV, Construction joints at 30 to 40 feet spacing would be provided
along the entire length of the intertie, The center headwalls of the pipe
culverts would be constructed 50 feet in leneth, The wing walls on both
sides would be approximately 28 feet long,

32, SEDIMENTATION BASIN

The sedimentation basin, as shown on plates II and III, would be located
immediately upstream of the intertie entrance. The basin has been desioned
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to remove and store all sediment particles 0,062 millimeters in size (sand)
and larger from the stream flow during the 100-year snowmelt flood. The
State of California Department of Water Resources has informally indicated
that sand-size particles could not be introduced into the California
Aqueduct, Based on recent studies by the U, S, Geological Survey the
estimated sediment load (0.062 millimeters and larger) during the 100-
year event is about 185,000 cubic yards. Although some finer particles
(less than 0.062 millimeters) will be deposited in the sedimentation basin,
most will remain in suspension and pass into the aqueduct, This fine,
suspended material will probably be deposited in terminal storage reservoirs
of the State Water Project, It is possible that this suspended material may
constitute a significant part of the total Kern River sediment load. The
Department of Water Resources has informally indicated that the quality

of water would probably be acceptable. In a letter of 19 June 1972
(inclosure 1) the department stated that the State would be willing to
accept Kern River snowmelt flood releases into the aqueduct when, among
other things, the quality of water meets standards agreed to in advance

by the Corps and the Department of Water Resources. Such standards will

be established prior to initiation of construction of the project. The
sedimentation basin would be of irregular shape and would have a surface
area of some 30 acres. The basin would be about 1,900 feet long and average
about 700 feet in width. The basin invert would be excavated to elevation
286.0 feet, providing some 160 acre-feet of space below the chute invert
(elevation 291,35 feet) for sediment storage and settling, Approximately
460,000 cubic vards of material would be excavated from the stream

channel in constructing the sedimentation basin, Sediments would be
spoiled along existing levees and in backwater areas in the project

area. Sediments removed from the basin during maintenance operations
would also be spoiled in these areas, The spoil areas will be shaped

to conform with the surrounding terrain. Seeding of the spoil areas

and revegetation of disturbed areas will encompass a planting program
designed to include planting of native vegetation and other plant species
advantageous to existing wildlife as well as functioning to minimize
erosion. Equivalent average annual sediment storage in the basin is
estimated at about 4,500 cubic yards, However, in many years no sediment
would be deposited, as flows would be entirely depleted near Second Point,
located several miles above the intertie site. Removal of accumulated
sediments would be accomplished by land based equipment during low flow
periods. To prevent erosion and reacquisition of bed-load materials at
the lower end of the basin where flow would be accelerating near the
entrance to the intertie structure, rock protection on the floor of the
basin would be provided at that location., Paving would be placed between
the wing-walls at the entrance of the intertie structure.

33. ACCESS ROAD

Access to the intertie structure would be provided by the proposed
relocated California Aqueduct primary operating road which would bridge
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the intertie structure; the intertie would be located about 300 feet north
of State Highway 119, Access to the existing control weir on Buena Vista
Outlet Canal would be provided by a service road located on the downstream
side of the intertie embankment, As this service road is also nmart of

a road relocation, it would not be necessary to construct access roads

as such,

34, RELOCATION OF ROADS AND UTILITIES

The primary operating road would require approximately 300 feet of
relocation to continue providing access to the California Aqueduct east
levee, This would consist of a 22-foot wide travel surface of 4-inch
stabilized aggregate, Also requiring relocation is the existing service
road providing access to the control weir on the Buena Vista Outlet Canal,
This road would be 200 feet long and 26 feet wide with a 2-foot aggregate
shoulder adjacent to the intertie structure, It would also be necessary
to relocate 2 wooden power poles and approximately 1,100 linear feet of
3-wire 17KV transmission line passing through the project area.

35. PERMANENT OPERATING EQUIPMENT

Permanent operating equipment would consist of one staff gage to be
installed at the upstream end of the access hridge, one slope gage to
be installed in the California Aqueduct, and one portable engine drive
to facilitate operation of the slide gates,

36. LANDS AND DAMAGES

There are approximately 50 acres required for construction of the
project works and spoil areas, The Kern County Land Company has title to
about 44 acres. The remainder is owned by the Buena Vista Water Storage
District, The subject property consists primarily of the bed of the Kern
River and adjacent flood plain, The soil is mostly sandy river wash and
little vegetation exists in the channel bottom. Vegetation exists
primarily along the edges of the river bed and on adjacent lands. There
is an abandoned oil well on the property and the proposed take line crosses
over one observation well, Along the north and northeast sides of the
property there are three wells which are currently being pumped for oil,
Only light clearing and grubbing would be necessary to prepare the project
site for construction, and this would consist primarily of debris removal
from the Kern River channel, An estimated fair market value of $170 per
acre in the area, based on fee simple title and excluding all mineral
rights, was determined after an analysis of property sales in the area,

37. [ENVIRONMENTAL CONSIDERATIONS

Natural vegetation in the general project area is primarily the valley
mesquite habitat type, This habitat type is the last significant acreage
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of mesquite wildlife habitat in the San Joaquin Valley and supports popula-
tions of doves, quail, jackrabbits and cottontails. Vegetation in the
project area consists primarily of mesquite, saltbrush, willows and scattered
cottonwoods. The Kern River channel bottom is nearly devoid of vegetation
and construction of the project would disturb little natural vegetation,
The sedimentation basin would lie within the existing Kern River channel,
Spoil areas would be located along existing levees and in backwater areas
in the project area, and would be shaped and seeded. Two highway bridges,
two control weirs, the California Aqueduct and Buena Vista Inlet and

Outlet Canals are in the project area. The intertie itself would be

a low lying structure extending little above existing canal embankments,

No special beautification measures would be necessary in the project

area. No fishery exists in lower Kern River due to the intermittent

flow., Operation of the intertie might possibly benefit waterfowl in

the lower Kern River area between Buena Vista and Tulare Lakes, but no
other wildlife resources or natural vegetation would be significantly
affected., No fish and wildlife mitipation measures would be necessitated
by the project. There is not any property included within the project
boundaries which would fall within the provisions of Executive Order

11593, '"Protection and Enhancement of the Cultural Environment,"

38. KERN RIVER CHANNEL AND LEVEES

Existing levees within the project area are adequate to provide the
head necessary for operation of the 3,500 cubic foot per second gravity
diversion; no levee construction would be required. Channel capacity in
Kern River upstream from the intertie is adequate to assure delivery of
water to the site for its intended operation without affecting operation
of Isabella Lake for flood control., No channel enlargement or improvement
is included in the proposed plan. Kern River channel canacities from First
Point of Measurement to Buena Vista and Tulare Lakes are shown on chart 1;
the channel capacities are basically those shown in "Appendix II - Reser-
voir Regulation Manual for Isabella Project - of Master Manual of Reservoir
Regulation, Tulare Lake Basin, California,' dated 11 May 1953, revised
27 September 1954, Sacramento District, Corps of Engineers, with some
exceptions, These channel capacities have been recently verified by obser-
vations during periods of high flow in 1967 and 1969. Durinpg the 1969
flood season flows shown on chart 1 occurred over a period of several
months and were safely contained within existing stream channels,

Kern River channel and Buena Vista Inlet and Outlet Canals have been
maintained in the past, However, as noted in paragraph 19, to insure
adequate channel capacity to deliver water to the intertie in the future
for its intended operation and to insure adequate channel capacities
downstream of the intertie in case of need during rainfloods and for

a period when the intertie cannot be operated for some reason, maintenance
of existing channel capacities from Bakersfield to Buena Vista and Tulare
Lakes would be required.
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SECTION VI -~ COST ESTIMATES

39. BASIS OF COST ESTIMATES

Estimates of cost shown in this report are based on 1 July 1974 price
levels. Adequate allowances for contingencies, engineering and design,
and supervision and administration have been included in the first cost.
Economic and financial costs are considered to be essentially the same and
therefore only economic costs are presented in this report. Interest on
the investment was computed at 5-5/8 percent. A 50-year amortization
period was used as the economic life of the project. However, with adequate
maintenance, the structure would be expected to function effectively over
an extended project life. The annual costs include suitable allowances
for the estimated costs of maintenance, operation and minor replacements
of the project after completion. The estimated cost. of additional main-
tenance on Kern River channels has also been included in the annual
costs. It 1s assumed that with normal maintenance no major replacements
will be required during the estimated life of the project.

40. ESTIMATE OF FIRST COST

The total estimated first cost of the intertie project, based on
1 July 1974 price levels, is $1,675,000; preauthorization study cost is
$83,000. Under the present law local interests are required to pay for
lands and damages, relocations, and to repay any Federal first cost,
including preauthorization study cost, in excess of $&f000,000. Details
of the estimate are included in table I. The Federal and non-Federal
costs are listed by principal items in the following tabulation.

30



Item

Amount (3)

FEDERAL COST

Channels (culverts in Buena Vista Outlet Canal)

Diversion Structure (includes sedimentation basin)

Permanent Operating Equipment
Engineering and Design
Supervision and Administration
Total Federal Cost Items
Preauthorization Study Cost
Subtotal
Less Cost in Excess of Federal Limitation
TOTAL FEDERAL COST
Less Preauthorization Study Cost
TOTAL FEDERAL FIRST COST

NON-FEDERAL COST

Lands and Damages
Relocations
Engineering and Design
Supervision and Administration
Total Non-Federal Cost Items
Cost in FExcess of Federal Limitation
TOTAL NON-FEDERAL FIRST COST

TOTAL PROJECT FIRST COST

205, 000
1,165,000
2,000
175,000
103,000
1,650, 000
83,000
1,733,000
733,000
1,000,000
83,000

LA R

917,000

16,000 a/

7,000
1,000
1,000
25,000
733,000
758,000

1,675,000 b/

a/ Includes acquisition costs,

E? Fxcludes $83,000 preauthorization study cost.
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41, ESTIMATE OF ANNUAL COST

No charge for interest during construction is included in the estimate
since the project would be completed in less than 2 years, The adjustment
for loss of productivity of lands to be acquired for the project was con-
sidered negligible as such lands would be flood plain lands in Kern River
channel, Annual costs are based on 5-5/8 percent interest and an amorti-
zation period of 50 years, Details of the estimate are included in tabhle
II. Annual economic costs are summarized below,

Item . Amount (%)
FEDERAL COST
Interest and Amortization 55,200
Maintenance and Operation None
TOTAL FEDERAL ANNUAL COST 55,200

NON-FEDERAL COST

Interest and Amortization 45,700
Adjustment for Loss of Land Productivity Negligible

Maintenance and Operation

(Structure) 5,800
(Sedimentation basin) 4,600
(Kern River channels) 5,700
Replacements _None
TOTAL NON-FEDERAL ANNUAL COST 61,800
TOTAL PROJECT ANNUAL COST 117,000
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SECTION VII - ACCOMPLISHMENTS AND BENEFITS

42, PROJECT OPERATION STUDIES

Flood control accomplishments for the intertie were determined from
routings of Kern River flows to Tulare Lake, Project routings included
the proposed project's capability to divert a maximum of 3,500 cubic feet
per second from Kern River to the California Aqueduct, The routings also
included irrigation and spreading diversion criteria, storage sequence,
and other assumptions identical to those of preproject routings, described
in paragraph 10, Average flow rate at Buena Vista Pumping Plant (on the
California Aqueduct several miles south of the intertie site) for the months
March through September during the period of analysis used to evaluate
intertie accomplishments, 1975-2025, is shown below, These rates are based
on the demand for water in Southern California and the anticipated cavacity
of the Buena Vista Pumping Plant,

Average flow rate

Period (vears) t (cubic feet per second)
1975 - 1977 500
1978 - 1980 1,000
1981 - 1985 1,500
1986 - 1987 2,000
1988 - 1990 2,500
1991 - 2000 3,000
2001 - 2020 3,500
2021 on 4,000

Average annual Kern River snowmelt flooding in Tulare Lake under preproject
conditions and under project conditions, assuming floodwater would be
diverted into the aqueduct (through a 3,500 cubic foot per second capacity
intertie) at the capacity indicated for the entirec period of analysis,

are tabulated on the following page.
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Conditions and : Average annual 1inflow

aqueduct capacity 2 to Tulare Lake
(cubic feet per second) 5 (acre-feet)
Preproject 14,900
Project
500 11,200
1,000 8,800
1,500 6,900
2,000 4,900
2,500 3,100
3,000 1,900
3,500 1,200

43, FLOOD CONTROI ACCOMPLISHMENTS

Figures in the preceding tabulation indicate the proposed project of
3,500 c.f.s. capacity would provide considerable protection to Tulare
Lake from Kern River snowmelt runoff under the assumed storage sequence
described in paragraph 10, Although the Tulare Lake area would not be
completely protected from Kern River floodflows during the period of
analysis, the lakebed would nevertheless gain a high degree of protection
as the flow rate of the California Aqueduct was increased. Examination
of the routings indicates the proposed intertie project would provide
nearly 100-year protection to Tulare Lake from Kern River snowmelt flooding
when the California Aqueduct is operating at ultimate design capacity.

44, FLOOD CONTROL BENEFITS

Primary flood control benefits consist of reduction in flood damages.
No land enhancement benefits are anticipated due to change to higher land
use as a result of the project. Flood damage reduction benefits were
evaluated as the difference in flood damages without and with the diver-
sion project, Average annual primary damages under project conditions
were computed by applying the future unit damage figure of $31.20 per
acre-foot (net of irrigation, as explained in paragraphs 13 and 14) to
the average annual flood volumes damaging Tulare Lake under conditions
discussed in the preceding paragraph, Damages under project conditions
(residual damages), assuming floodwater would be diverted into the aque-
duct (through a 3,500 cubic foot per second capacity intertie) at the
capacity indicated for entire period of analysis, are tabulated on the
following page,
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Aqueduct capacity : Average annual residual damages

(cubic feet per second) ¢ (dollars)
500 349,000

1,000 275,000
1,500 215,000
2,000 153,000
2,500 97,000
3,000 59,000
3,500 37,000

However, as noted in paragraph 42, the average flow rate at the Buena
Vista Pumplng Plant, the primary determ1nant of aqueduct disposal capacity
at the intertie 51te will be limited during the early years of intertie
operation, Therefore reductions in residual damages deferred by limited
aqueduct capacities during the buildup period were discounted at 5-5/8
percent rate of interest, Equivalent average annual residual damages in
Tulare Lake for the period of analysis (1975-2025) are $165,000, 1In order
to determine the primary flood control benefits creditable to the nroject,
future residual damages are subtracted from future preproject damages.

As noted in paragraph 15, future average annual flood damages under pre-
project conditions amount to $465,000, Subtracting $165,000 residual damages
for the proposed 3,500 cubic foot per second capacity intertie project
from preproject damages leaves $300,000 primary flood control benefits.

45, OTHER ACCOMPLISHMENTS

Although the reconnaissance report mentioned possible benefits other
than flood control, the economic feasibility of the proposed plan is based
solely on flood control benefits. Of floodwater ponding in Tulare Lake,
some 50 percent evaporates and the remainder is used for 1rr1gat1on. Opera-
tion of the intertie would require irrigation interests to give up any
right to such Kern River snowmelt floodwater, thereby forgoing benefits
that might accrue from using these ponded floodwaters for irrisation
purposes. As noted in paragraph 13, flood control benefits in this
report are net of the irrigation value of any snowmelt water diverted
through the intertie. Diversion of snowmelt floodwaters into the Calif-
ormnia Aqueduct would not result in any net benefits to municipal and
industrial water supply and irrigation, as any such savings would be offset
by additional State costs associated with operation and maintenance of
the intertie, The State has confirmed this conclusion in a letter dated
19 June 1972 (Inclosure 1), Considerable coordination would be necessary
to effect the transfer of floodwaters., There are indications that diversion
of snowmelt floodwaters into the California Aqueduct might benefit wild-
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life resources in the lower Kern River area., Specifically, such benefits
might accrue to the intertie by reducing the occurrence of botulism
affecting waterfowl, However, such benefits have not been evaluated

and are not guaranteed to accrue, and are therefore considered incidental
and intangible, The project would have a favorable, although minor,
effect on social and socio-economic values in the Tulare Lake area,
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SECTION VIII - PROJECT FORMULATION AND JUSTIFICATION

46, PROJECT FORMULATION

During detailed project investigation, studies were made of alter-
native intertie plans, including a broad-crested weir and a pumping plant,
Additional studies indicated a gated chute was still the best design
for an intertie, The broad-crested weir alternative was determined
to be incompatible with aqueduct operation and unacceptable to the State
of California, The pumping station plan was determined to cost some
3 to 4 times as much as the proposed plan. As mentioned in paragraph
18, reconnaissance studies considered only a gated chute of 3,000 cubic
feet per second capacity. Studies were made of various capacity gated
chutes to determine the proper degree of development, Chute capacities
studied were approximately those which would control the 25, 50, 100 and
300-year snowmelt flood events presented in paragraph 10 (assuming
adequate pumping capacity exists in the California Aqueduct). As stated
in paragraph 32, the sedimentation basin for the recommended plan
(3,500 cubic feet per second capacity) was designed to remove all sand
particles from the streamflow during the 100-year snowmelt flood.
Sedimentation basins for the other gated chute plans were sized to remove
all sand from the streamflow during events the resnmective chutes were
designed to control. A tabulation of cost features and total first cost
for these plans is shown below.

Intertie : Channels & : Sedimentation : Lands, damages : Total project

capacity : diversion : basin : § relocations : first cost a/
(cubic feet : structure : B
per second) : Cost (3)

2,000 577, 000 216,000 25, 000 818, 000
3,000 823,000 433,000 25,000 1,281,000
3,500 1,069,000 581,000 25,000 1,675,000
4,000 1,214,000 1,019,000 25,000 2,258,000

a/ Excludes 383,000 preauthorization study costs,

Economic comparison of the several gated chute nlans based on .Julv 1974
nrice levels, 5-5/8 percent interest and a 50-year neriod of analysis,
1975 to 2025, is summarized on the followine nage,.
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: : Annual :FExcess benefits:
Intertie capacity :Annual benefits: costs : over costs :Renefit to

(cubic feet per second): (dollars) :cost ratio
2,000 173,000 61,000 112,000 2.84
3,000 246,000 90,000 156,000 2,73
3,500 300,000 117,000 183,000 2.56
4,000 309,000 148,000 161,000 2,09

As the tabulation indicates, the project having the greatest excess of
benefits over costs is the 3,500 cubic foot per second canacity intertie;
therefore, this project represents about the ontimum functional economic
scale of development. This project provides a high degree of vrotection
to Tulare Lake from Kern River snowmelt floodwaters, and is selected as
the most desirable project.

47, PROJECT JUSTIFICATINN =

The total average annual benefits are $300,000 all flood control,
as discussed in paragraphs 44 and 45, Comparison of the average annual
benefits with the total annual project economic cost, $117,000, indicates
a benefit to cost ratio for the Kern River-California Aqueduct Intertie
Project of 2,6 to 1,
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SECTION IX - COORDINATION AND LOCAL COOPERATION

48, COORDINATION

Views of interested Federal and non-Federal agencies concerning
the project were received on initiation of detailed project studies,
Further views have been obtained through discussions, meetings, corres-
pondence and coordination of an environmental working paper. A public
meeting was held on 4 May 1972 in Bakersfield to present the tentative
plan of improvement and its environmental impact, Details of the pro-
posed project were furnished for review to interested Federal agencies,
the State of California, and the local sponsor. Formal State comments
have been requested. In addition to the coordination of this report
indicated below, considerable coordination has been accomplished in
connection with the environmental statement prepared for this proposed
project.

49, COMMENTS OF OTHER FEDERAL AGENCIES

No Federal agencies responded to the announcement of public meeting
nor were any represented at the 4 May 1972 public meeting; past views and
comments of field offices of other Federal agencies are summarized below.

The Bureau of Land Management has noted that no public domain lands
are within the study area.

The Forest Service has stated they have no resource management interests
connected with the project.

The Soil Conservation Service has noted that flood protection for
the Tulare Lake area should be beneficial to the permanent improvement
of agricultural lands.

The Bureau of Sports Fisheries and Wildlife was concerned with possible
adverse project effects on vegetation and wildlife, but also felt there
would be a definite project benefit to waterfowl through reduction of
botulism-induced waterfowl mortalities. This agency also reviewed the
Draft Detailed Project Report. The agency was pleased to note that project
plans include the shaping and seeding of spoil areas and emphasized that
spoil areas should be chosen which have little woody cover. The agency
also noted that valley mesquite habitat on other lands is expected to be
lost to agricultural development either with or without the project as
irrigation water becomes available (See inclosure 4),
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50. COMMENTS OF STATE OF CALIFORNIA

Two State agencies were represented at the 4 May 1972 public meeting;
their comments are summarized below:

a, The Department of Fish and Game recognized the benefit to water-
fowl but expressed concern over possible adverse project effects on vege-
tation and other wildlife,

b. The Department of Water Resources stated they would be willing to
accept Kern River water into the California Aqueduct under certain conditions
and would provide the State portion of project costs of lands, easements
and rights-of-way shared with local interests. The State has also indicated
such intent by letter of 19 June 1972 (inclosure 1).

Formal State comments on the draft Detailed Project Report were
received in January 1974 (inclosure 6). The State reiterated the Depart-
ment of Water Resources' position of cooperation and support for the
project as expressed in their letter of 19 June 1972,

51. COMMENTS OF LOCAL AGENCIES AND GROUPS

Several local agencies and groups made statements at the 4 May 1972
public meeting; comments are summarized below.

The Wheeler Ridge-Maricopa Water Storage District expressed concern
with the quality of water which would be diverted through the intertie,
but supported the flood control function of the project.

The Kern County Water Agency stated they are a sponsor of the inter-
tie study. The agency has indicated by letter of 8 August 1972 (inclosure
2) their intention to provide assurances of local cooperation, as described
in the following paragraph., This agency also reviewed the draft Detailed
Project Report and found the report satisfactory (inclosure 5).

The Tulare Lake Basin Water Storage District stated support of the
intertie project.

The Project Land Use Task Force, a local citizens' group, expressed
concern that the intertie project might be a first step to converting
land use in Tulare Lake from agriculture to urban, industrial or residen-
tial uses,

52. LOCAL COOPERATION
-Consistent with existing policy for small flood control projects
and the provisions of Section 205 of the 1948 Flood Control Act, as amended,

local interests would be required to:

a., Provide without cost to the United States all lands, easements,
and rights-of-way, including spoil disposal areas, and relocations necessary
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for construction and maintenance of the project, with adherence to the
provisions of Public Law 91-646,

b. Hold and save the United States free from damages due to the
construction and operation of the project.

¢. Maintain and operate the completed works in accordance with
regulations prescribed by the Secretary of the Army.

d. Reimburse the United States for any Federal first cost in connec-
tion with planning and construction of the project, including preauthoriza-
tion study cost, in excess of $1,000,000.

In addition, local interests would be required to prevent flood plain
encroachments of any type that would impair the effectiveness of the Kern
River channel from Bakersfield to Buena Vista and Tulare lLakes and to
maintain the existing channel capacities. Channel capacities will be
documented and coordinated with local interests, Local interests would
also be required to obtain assurances satisfactory to the Corps of
Fngineers that the State of California would accept Kern River snowmelt
floodwaters, which would damage Tulare Lake, into the Cali‘ornia Aqueduct.
As stated in paragraph 32, water quality standards will be established
prior to initiation of construction of the project. Water quality
standards, as well as channel capacities and acceptable methods of
channel maintenance, will be specified in an operation and maintenance
manual to be prepared prior to completion of construction., Furthermore,
local interests would be responsible for settling any claims for water
rights pertaining to diversion of Kern River waters into the California
Aqueduct,

The estimated first cost of required local cooperation is $758,000, for
the required lands and relocations and costs in excess of the Federal
limitation. The local annual costs are estimated to be $61,800 which
includes $10,400 for operation, maintenance and replacement of facilities
and $5,700 for Kern River channel maintenance. As noted in paragraph 50,
the State Department of Water Resources has indicated a desire to partic-
ipate in the project and could participate financially to the extent of
providing a portion of project costs of lands, easements and rights-of-way
(see inclosure 1). A number of local agencies have expressed support for
the project including the Kern County Water Agency, Kern Countv Canal and
Water Company, Xern County Board of Sunervisors, Buena Vista Water Storage
District, Tulare Lake Basin Water Storage District and J. G, Boswell Com-
pany. By letter of August 1972 (inclosure 2), the Kern Countyv Water
Agency has indicated its intent to provide the necessary assurances of
local cooperation,
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SECTION X - DISCUSSION

53, . FLOOD PROBLEM

Floodwaters from Kern River normally reach the Tulare Lake area only
during large floods. Although a relatively high degree of flood protection
has been provided to the area below Isabella Dam, a flood problem still
exists in Tulare lLake, particularly during years of exceptionally large
snowmelt runoff, During such years, floodwaters enter the lakebed area and
cause extensive damage to crops and agricultural facilities. Future annual
snowmelt flood damages are estimated at $465,000, on the average,

54, SOLUTION

The proposed plan for solution of the Kern River snowmelt flood
threat to Tulare Lake consists of a gravity diversion of 3,500 cubic feet
per second capacity from Kern River to the California Aqueduct. The total
cost of this project is estimated at $1,758,000 including $83,000 preauthor-
ization study cost., The intertie project would provide nearly 100-vear
protection to Tulare Lake from Kern River snowmelt flooding.

55. COST AND REPAYMENT

The proposed project is single-purpose, functioning solely for flood
control. Local interests are required to reimburse the Federal Government
for any planning and construction cost, including preauthorization study
cost, in excess of $1,000,000. Local interests are also required to
furnish the necessarv lands, easements, rights-of-way and relocations
necessary for construction of the project, the cost of which is currently
estimated at $25,000. The Federal first cost, including preauthorization
study cost, is estimated at $1,733,000.

56, JUSTIFICATION

Annual primary benefits have been estimated at $300,000 all are
flood damage reduction benefits, The primary benefits, compared with an
annual economic cost of $117,000, give a benefit-cost ratio of 2.6 to 1,

57. ASSURANCES

The Kern County Water Agency has expressed its intent to provide the
necessary assurances of local cooperation (see inclosure 2), The State
of California has also expressed its willingness to accept Kern River
floodflows into the California Aqueduct, subject to certain conditions,
to achieve the intended flood control benefits (see inclosure 1).
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58, STATEMENT OF FINDINGS

The documents concerning the proposed action, as well as the stated
views of other interested agencies and the concerned public, have been
reviewed and evaluated relative to the various practicable alternatives to
provide flood protection from Kern River to the Tulare Lake area, The
possible consequences of these alternatives have been studied according
to environmental, social well-being, and economic effects, including
regional and national development and engineering feasibility. In evalua-
tion, the following points were considered pertinent:

a. The project will provide a very high degree of protection to
agricultural lands in the Tulare Lake area from Kern River snowmelt flood-
waters,

b. The project is sized at the optimum economic capacity, is
functionally adequate and economically justified.

c. The project would have a favorable, although minor, effect on
social and socio-ecconomic values in the Tulare Lake area,

d. The project may incidentally benefit waterfowl in the area by
alleviating occurrence of botulism affecting waterfowl. There are no
significant adverse project effects on vegetation and other wildlife,

The proposed action, as developed in the following section, Conclusions

and Recommendations, is based on thorough analysis and evaluation of various
practicable alternative courses of action for achieving the stated objec-
tive. The recommended action is consonant with national policy, statutes,
and administrative directives, and the total public interest should best

be served by implementation of the recommendation,
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SECTION XI - CONCLUSIONS AND RECOMMENDATIONS

59, CONCLUSIONS

Based upon the data presented herecin, the District Engineer concludes
that:

a. A considerable flood problem exists in Tulare Lake, particularly
during years of large snowmelt runoff, It is estimated that, if protective
measures are not taken, future average annual Kern River snowmelt flood
damages would be about $465,000 per year in the lakebed, on the average.

b, The most practical and economical plan for alleviation of the
flood problems consists of a 3,500 cubic feet per second capacity diversion
structure from Kern River to the California Aqueduct, The project would
function solely for flood control purposes. The estimated first cost of
this project, including preauthorization study cost, is $1,758,000, This
project is economically justified, with a benefit-cost ratio of 2.6 to 1.

60. RECOMMENDATIONS

Pursuant to the foregoing, it is recommended that the plan of imnrove-
ment described in this report be authorized for construction at an estimated
cost to the United States of $1, 000 000, provided that local interests:

a. Provide without cost to the United States all lands, casements,
and rights-of-way, including spoil disposal areas, and relocations necessary
for construction and maintenance of the project, with adhercnce to the
provisions of Public Law 91-646,

b, Hold and save the United States free from damages due to the
construction and operation of the project,

c. Maintain and operate the completed works in accordance with
regulations prescribed by the Secretary of the Armv.

d. Reimburse the United States for any Federal first cost in connec-
tion with plannlng and construction of the project, including preauthoriza-
tion study cost, in excess of,sf'OOO 000.

e. Prevent flood plain encroachments of any type that would impair

the effectiveness of the Kern River channel from Bakersfield to Ruena
Vista and Tulare lLakes and maintain the existing channel capacities.
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f. Obtain assurances satisfactory to the Corps of Fngineers that
the State of California would accept Kern River snowmelt floodwaters,
which would damage Tulare Lake, into the California Aqueduct,

g. Settle any claims for water rights pertaining to diversion of
Kern River waters into the California Aqueduct.

="~ .
F. G. RNCKWELL, JR,
Colonel, CE
District Fngineer
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Table I

DETAILED ESTIMATE OF FIRST COST

KERN RIVER-CALIFORNIA AQUEDUCT INTERTIE

(July 1974 price level)

Cost 3 : s Unit 'z
Acct. Item : Quantity : Unit :Price :Amount
No. : s ! (3) (€3]
FEDERAL
09. CHANNELS
Foundation excavation 11,900 CreiYie 2,30 27,370
Foundation backfill 11,430 C.V. 0.35 4,000
Pipe culverts, 96-inch RCP,
9-inches thick, Class III 680 1816 140,00 95,200
Compacted backfill 4,460 C.V. 1,00 4,460
Tamped backfill 2,360 ClaYre 3.50 8,260
Riprap, 12-inch 260 c.Y. 20.00 5,200
Drain pipe, 6-inch 220 1o tes 4.00 880
Concrete: Formed 85 Cayis 125,00 10,625
Unformed 145 c.y. 60.00 8,700
Reinforcement 19,000 1b. 0.25 4,750
Cement 345 bbl, 6.50 2,245
Subtotal 171,690
Contingencies, 20%+ 28,310
TOTAL CHANNELS 205,000
15 DIVERSION STRUCTURE
Excavation, sedimentation basin 460,000 Gy 1.05 483,000
Excavation, intertie structure 9,500 CrofViw 3.30 31,350
Backfill, access road 600 CrorVis 035 210
Backfill, intertie structure 1,330 c.Y. 3.50 4,655
Concrete: Formed 490 Cra Yis 115,00 56,350
Unformed 1,615 C.Y. 60,00 96,900
Bridge deck 90 c.y. 190,00 17,100
Gate superstructure 30 C.Ye 125,00 3,750
Reinforcement 187,000 1b, 0.25 46,750
Cement 3,300 bbl. 6.50 21,450



DETAILED ESTIMATE OF FIRST COST (Cont'd)

Cost g s : Unit
Acct. Item : Quantity :Unit:Price :Amount
No. : : (8) (%)
FEDERAL (Cont'd)
Handrail, State type 70 1.£. 9.00 630
Double handrail & posts 600 1.f. 9.00 5,400
Drain pipe, 6-inch 520 1.f. 5.00 2,600
Slide gates, 12-foot x 8-foot with
manual hoist and frame 5 ea 37,000 185,000
Miscellaneous metal 5,000 1b. 1.50 7,500
Rock protection, 12-inch 600 c.y. 15.00 9,000
Subtotal 971,645
Contingencies, 207+ 193,355
TOTAL DIVERSION STRUCTURE 1,165,000
20. PERMANENT OPERATING EQUIPMENT
Staff gage and slope gage 1 job 550
Portable, engine drive 1 ea. 1,100
Contingencies, 207%+ 350
TOTAL PERMANENT OPERATING EQUIPMENT 2,000
30. ENGINEERING AND DESIGN 175,000
31. SUPERVISION AND ADMINISTRATION 103,000
TOTAL UNADJUSTED FEDERAL FIRST COST 1,650,000
NON FEDERAL CASH CONTRIBUTION -733,000
TOTAL FEDERAL FIRST COST 917,000 a/
NON-FEDERAL
01. LANDS AND DAMAGES
Land acquisition 50 acre 170.00 8,500

Acquisition
Administration

Subtotal
Contingencies

TOTAL LANDS AND DAMAGES

4,000
1,200

13,700
2,300

16,000

g/ Excludes $83,000 cost of preauthorization studies



DETAILED ESTIMATE OF FIRST COST (Cont'd)

Cost : e 5 ¢ Unit
Acct. : Item ¢ Quantity : Unit :Price : Amount
No. : : : (8) $)
NON-FEDERAL (Cont'd)
02. RELOCATIONS
.1 Roads: Excavation 110 c.y. 2.30 255
Compacted embankment 180 c.y. 2.30 415
Aggregate 77 ton 6.00 460
Liquid asphalt 5.8 ton 90.00 520
Subtotal 1,650
Contingencies, 207+ 350
TOTAL ROADS RELOCATIONS 2,000
.3 Utilities: 3-wire, 17KV power-
line including 2
wooden poles 1,100 ] 7 3.80 4,180
Contingencies, 207+ 820
TOTAL UTILITIES RELOCATIONS 5,000
TOTAL RELOCATIONS 7,000
30. ENGINEERING AND DESIGN 1,000
31. SUPERVISION AND ADMINISTRATION 1,000
TOTAL UNADJUSTED NON-FEDERAL FIRST COST 25,000
NON-FEDERAL CASH CONTRIBUTION 733,000
TOTAL NON-FEDERAL FIRST COST 758,000

TOTAL PROJECT FIRST COST

1,675,000 a/

a/ Excludes $83,000 cost of preauthorization studies.



S.

Table I1I

DETAILED ESTIMATE OF ANNUAL COST

KERN RIVFR-CALIFNRNIA AQUEDUCT INTERTIE

(July 1974 price level)

INVESTMENT

FEDERAL

a.

First cost

b. Interest during construction
c. Gross (or net) investment
NON-FEDERAL
a, First cost
b. Interest during construction
c. Gross (or net) investment
ANNUAL COST
FEDERAL
a. Interest - 5-5/8 percent (0.05625 x 1lc)
b. Amortization - 50-year (0.00390 x 1lc)

C.

Maintenance and operation

d. Total Federal annual cost

NON-FEDERAL

a, Interest - 5-5/8 percent (0,05625 x 2c)

b. Amortization - 50-year (0.00390 x 2c)

c. Adjustment for net loss in land productivity
d. Maintenance and operation

e.
f.

(Structure)
(Sedimentation basin)
(Kern River channels)
Major replacements
Total non-Federal annual cost

TOTAL PROJECT ANNUAL COST

a/ Excludes $83,000 cost of preauthorization studies.

$917,000 g/
None

$917, 000

$758,000
None

$758,000

$ 51,700

3,500
None

$ 55,200

$ 42,700
3,000
Negligible

5,800
4,600
5,700
None

$ 61,800

$117,000
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KERN RIVER CHANNEL CAPACITIES
TULARE LAKE REACH DESCRIPTION FLOW (cf.s)
Ist Point to Heod of
RS Jerry Slough BpoY
Heod of Jerry Slough
B to 2nd Point 4,600
2nd Point to Bueno
cD : 5,000
SAND RIDGE Visto Inlet Canol
DETENTION BASIN
DE Bueno ViStO |n|e' 2000
Conal :
Bueno Visto Inlet Conol
DH to Concrete Weir 4,000
| WASCO ROAD GF Bueno Vista Outlet 500
(HWY. 46) Conol
o .
- HI Concrete Weir to 300
i Wosco Rood (Hwy.46) 0
>
Wosco Rood to
i Tulore Loke 2pRw
<
w
_'
>
A

Ist POINT OF
MEASUREMENT

2nd POINT OF

MEASUREMENT
BUENA VISTA BUENA VISTA
OUTLET CAN INLET CANAL

KERN RIVER-CALIFORNIA AQUEDUCT INTERTIE
KERN COUNTY, CALIFORNIA

BUENA VISTA CHANNEL CAPACITIES

LAKE

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepored: E.G. J.
Orawn: D.J. E. Date:  August 1972
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STATE OF CALIFORNIA—RESOURCES AGENCY WILLIAM R. GIANELLI, Director

DEPARTMENT OF WATER RESOURCES =N

P. O. BOX 388
SACRAMENTO 95802

JUN 191972

Colonel James C. Donovan
District Englneer
Sacramento District
Corps of Englneers
650 Capitol Mall
. Sacramento, California 95814

Dear Colonel Donovan:

The State of California has an interest in the pro-
vision of flood control to regulate floodflows and prevent
flood damages to the benefit of residents of the State. The
purpose of this letter is to express state interest in one
of the flood control projects being studied by the Corps of
Engineers.

We are aware that the Corps is preparing a Detailed
Project Report for a small flood control project, the Kern
River-California Aqueduct Intertie 1in Kern County. The pur-
pose of the intertie project would be to safely dispose of
Kern River snowmelt floodflows by introducing these flows
into the California Aqueduct.

We understand the tentative plan of improvement
for the project consists essentially of a concrete-lined
chute of 3,500 cublc feet per second capacity from the Kern
River to the California Aqueduct, crossing the Buena Vista
Outlet Canal on fill., Slide gates would be provided in the
intertie structure and a sedimentation basin would be pro-
vided in the channel of the Kern River immediately upstream
of the entrance to the intertie. Culverts with a capacity
of about 900 cubic feet per second would be provided beneath
the intertie chute to pass flows in the outlet channel from
Buena Vista Lake.

We understand that the Kern County Water Agency
intends to be the local sponsor for the project and has
indicated to the Corps that it could provide the necessary
assurances of local cooperation for the project.

INCLOSURE 1



Colonel James C. Donovan -2- JUN 19 1872

Our appraisal of aqueduct operation indicates that
successful coordination of releases through the intertie could
be achieved unless rare emergency conditions force cessation
of aqueduct flows south of the intertie. Therefore, the
State would be willing to accept water into the aqueduct when
(a) snowmelt flood releases from Lake Isabella are scheduled
in advance, (b) water can be used in the aqueduct system in
accordance with our operation plans, (c) the agqueduct facil-
ities planned for operation are not inoperable because of
rare emergencies, and (d) the quality of water meets standards
agreed to in advance by the Corps and the Department.

State participation in the project is also dependent
upon execution of an agreement with local interests concerning
water rights., We have submitted for review a draft of an
agreement incorporating principles tentatively agreed upon
with such interests.

The Department will provide the state portion of
project costs of lands, easements, and rights-of-way shared
with local interests.

We have carefully evaluated potential coordinated
operation of the intertie project and the State Water Progject
and have determined that the intertie operation would not
result in any net benefit or damage to the State, other than
the flood control benefits claimed for the intertie project.
Additional operation and maintenance costs to the State would
offset the benefits that otherwise would accrue to municipal
and industrial water supply and irrigation.

We hope that this letter satisfactorily expresses
the State's interests in the Kern River-California Aqueduct
Intertie project so that further studies can proceed.
Officlial state comments on the proposed project must, of
course, await review of the detailed project report.

Sincerely yours,

Director




KERN COUNTY WATER AGENCY
1415 18th Street, Room 418
Bakersfield, California 93301

Directors: _ ) Telephane: 327-7973
Robert L. Smith Division 1 ' William C. Bryant
J. Elliott Fox Division 2 Enginecr-Monoger
Jack G. Thomson Division 3

Prasidant Edno M. Purvines
Floyd S. Cooley Division 4 Secretory
Gerold H. Komprath Division 5
Henry C. Gornett Division 6
Rodger G. Cole Division 7

August 8, 1972
File No, 9.2.2
' James C. Donovan, Colonel, CE

District Engineer

Department of the Army
Sacramento District

Corps of Engineers

650 Capitol Mall

Sacramento, California 95814

Dear Colonel Donovan:

This will acknowledge your letter of July 27,
relative to Kern County Water Agency's intent to provide
assurances of local cooperation for the Kern River-
California Aqueduct Intertie Project.

Reference is made to the May 10, 1971 letter
‘ from the Kern County Water Agency which expressed its
intent to form an improvement district to sponsor the

Kern River-California Aqueduct Intertie Project.

This letter acknowledges the increase in costs
of the project which amounts to $515,000 over the $1
million limit under the Small Projects Act. 1In view of
this increase in non-Federal costs, we wish to confirm
the expression of intent as stated in our letter of
May 10, 1971.

Yours very truly,

S o
2?/&2533,Lc attt—
W. C. Bryané

Engineer-Manager
WCB:ep

INCLOSURE 2



CoEY
DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
650 CAPITOL MALL
SACRAMENTO, CALIFORNIA 95814

SPKED-P 27 July 1972

Mr. W. C. Bryant
Engineer-Manager

Kern County Water Agency

1415 - 18th Street, Room 418
Bakersfield, California 93301

Dear Mr. Bryant:

Reference is made to our letter to you of 22 March 1971 and your reply
of 10 May 1971 expresing Kern County Water Agency's intent to provide
assurances of local cooperation for the Kern River-California Aqueduct
Intertie project.

The U.S. Geological Survey recently conducted sedimentation studies on
Kern River and evaluated intertie sedimentation basin performance.
Results of these studies indicate that a substantially larger sedimenta-
tion basin than had previously been considered will be required to
settle out Kern River bedload material.

At the 4 May 1972 public meeting in Bakersfield, Sacramento District
representatives estimated the total project cost at about $1,300,000,
of which the non-Federal share would be $300,000. The increase from
the $1,225,000 project cost presented in my letter of 22 March 1971
was due to additional preauthorization study cost and updating the
cost estimate.

Enlargement of the sedimentation basin and associated costs have increased
total project cost from $1,300,000 to $1,515,000. The required non-
Federal share of project cost is currently estimated at $515,000, which
includes $22,000 for lands, easements, rights-of-way and relocations.

INCLOSURE 3
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SPKED-~P 27 July 1972
Mr. W. C. Bryant

In view of the substantial increase in non-Federal cost, we need
information as to whether or not the Kern County Water Agency wishes
to confirm the expression of intent to furnish local cooperation
requirements stated in your letter ot 10 May 1971. If we receive
such confirmation, we will complete our draft report and submit it
to the Division Engineer.

Sincerely yours,

/s/ James C. Donovan
JAMES C. DONOVAN
Colonel, CE

District Engineer



Reference:

UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WII.DLIFE

1500 N. E. IRVING STREET Your reference:
- TPA 0. BOX 3737 SPKED-P
RTLAND, OREGON 97208
July 20, 1973

RB

September 27, 1973

District Engineer

Sacramento District, Corps of Engineers
650 Capitol Mall

Sacramento, California 95814

Dear Sir:

We have reviewed your June 1973 draft report for the Kern River--
California Aqueduct Intertie, Kern County, California, a proposed
small flood control project. Our comments are provided under the
authority of the Fish and Wildlife Coordination Act (48 Stat. 401,
as amended; 16 U.S.C. 661 et seq.).

The proposed project would involve construction of a 160 acre-foot
settling basin and a 320-foot-long gated chute emptying into the
California Aqueduct just north of State Highway 119. Only snowmelt
floodflows would be diverted from the Kern River into the aqueduct.
Operation of the intertie would occur once in 10 to 20 years. The
primary project beneficiaries would be the owners of agricultural
lands in the Tulare Lake Basin. Most of this land is held in a
number of large ownerships.

The Kern River is intermittent in the project area, and no fishery
exists. A warmwater fishery is present in the California Aqueduct;
however, there is no fisherman access in the immediate project area.

Wildlife habitat in the immediate project vicinity consists of valley
mesquite and some scattered riparian habitat along the channels. Con-
struction of the project would have some adverse effects through re-
moval of vegetation and deposition of spoil on stands of vegetation.
Spoil areas should be chosen which have little woody cover. We are
pleased to note that your project plans include the shaping and
seeding of the spoil area.

INCLOSURE &4



Changes in the pattern of flooding could have a secondary adverse ef-
fect on the wildlife of the area. The banks and overflow lands of the
various channels often provide the key areas of wildlife habitat and
occasional flooding helps to maintain this habitat. The Kern River
bypass channel, for instance, contains some of the best remaining
mesquite habitat in the valley. It appears from your draft report
that the existing system of channels in the area would not be directly
affected by the proposed project. However, any conversion of these
channels to intensive agricultural use as a result of the project
would have an adverse effect on wildlife habitat. Valley mesquite
habitat on other lands is expected to be lost to agricultural develop-
ment either with or without the project as irrigation water becomes
available.

We appreciate the opportunity to provide comments at this time. Please
keep us informed of the progress of your project planning,

Sincerely yours,

Y A A

hler Magti
ey Kahier Matineon +or

N\



Directors:

Robert L. Smith

J. Elliott Fox

Jock G, Thomson

Floyd S. Cooley

Gerold H. Komprath

Henry C. Garnett
President

Rodger G, Cole

Division
Division
Division
Division
Division
Division

oo dawNn —

Division 7

KERN COUNTY WATER AGENCY

1415 18th Street, Room 418
Bokersfield, Colifarnia 93301

Telephane: 327-7973

Stuart T, Pyle
Engineer-Manager

Edna M. Purvines
Secretary

September 13, 1973

File No. 9.2.2

George C. Weddell, Chief
Engineering Division
Department of the Army

Sacramento District
Corps of Engineers
650 Capitol Mall

Sacramento, California 95814

Dear Sir:

We have reviewed the draft of the Detailed Project

Report, dated June 1973. We find the report satisfactory,
and we have no comments to offer.

The report is returned herewith, as you have re-
quested.

Yours very truly,

)
Stuart T. Pylt
Engineer-Manager

xc: Mr. Stan Barnes
Mr. Arnold S. Rummelsburg

INCLOSURE 5
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NORMAN B. LIVERMORE, JR. RONALD REAGAN
SECRETARY ’ GOVERNOR OF
CALIFORNIA

Department af Conservotion

Deperiment of Frsh and Gome

Deportment of Novigation and
Dcean Development

Department af Parks and Recreation

Depertment of Warter Resources

THE RESOURCES AGENCY OF CALIFORNIA
SACRAMENTO, CALIFORNIA

JAN 2 g 1974

Colonel F, G. Rockwell, Jr.
District Engineer

. Sacramento District
U. S, Army Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

Dear Colonel Rockwell:

OFFICE OF THE SECRETARY
RESOURCES BUILDING
1416 NINTH STREET
95814

Air Resources Beard

Caolorodo River Buord

San Froncrsco Boy Conservartian and
Development Cammission

Solid Waste Management Board

State Lands Commission

Store Reclamatinn Board

State Woter Resources Conticd Rourd

Regional Warer Quolity Contrat Raards

The State has reviewed the "Draft Detailed Project Report on the
Kern River Intertie, Kern County, California" which was trans-
mitted by your letter of July 20, 1973. Also reviewed was the
draft environmental statement on the Intertie which was trans-
mitted to the Governor's Office, State Clearinghouse of the

Office of Intergovernmental Management.

Participating in the review were the state agencles listed at
the end of this letter. Following are the State's comments,

.The report indicates that the proposed plan of 1mprovement would
divert floodwaters out of the basin., Since the southern San
Joaquin Valley is a particularly water-deficient area, we belleve
1t should be clearly indicated in both the report and the environ-
mental statement that the plan would serve only as a safety valve
to dispose of water which, on rare occasions, 1s in excess and
becomes a liability. On such occaslons, the flow introduced into
the California Aqueduct would be largely utilized in the basin
south of the Tehachapl Mountalins in lieu of water which would
otherwlse have been diverted in the same amount from the Sacramento-
San Joaquin Delta. The project would provide improved management

of water resources,

The postition of cooperation and support for the project as ex-
pressed in the Department of Water Resources' letter of June 19,
1972, to your office 1s relterated. The Department is continuing
t. work with local agencles to reach agreement on water rights
and expects that a satisfactory agreement can be developed,

INCLOSURE 6



Colonel F, G, Rockwell, Jr. -2~

The Kern River Bypass Channel area presently supports some of

the most productive wildlife habitat in western Kern County.

We understand that the project will not affect the need or use

of the bypass. Any future change in the operation of the bypass
as a direct or indirect result of the prcject should be critically
evaluated,

It should be recognized in the statement that removal of flood-
water from the lower Kern River system during high flow periods
will have the effect of reducing the total acreage of valuable
waterfowl habitat that has historically been created by floodflows,
The project reduction of waterfowl botulism (discussed in the
report and statement) would tend to offset such loss of habitat.

The report and statement indicate that approximately 460,000 cubic
yards of material would be excavated from the channel in construct-
ing the sedimentation basin. Sediments would be spoiled along
existing levees and in backwater areas in the project area.
Sediments removed from the basin during maintenance operations
would also be spoiled in these areas, We believe that such
deposition could be highly detrimental to wildlife habitat but
that with proper selection of disposal sites such effects could be
held to a minimum, Spoll area locations should be delineated in
the project reports in order that the impact of the project on
wildlife resources can be assessed. The reports should also
discuss and recommend mitigation measures, if they are required.

According to the values set forth in the statement, the 1969
snowmelt flood of Tulare Lakebed was much more damaging, on an
acreage-flooded basis, than the 1969 rain flood, but without
further explanation the figures are misleading.

With regard to the Intertie structure, motor operators should be
provided for the slide gates and a power supply provided during
any discharge of floodwater into the California Aqueduct. This
18 mandatory to assure that contamlnated flood water resulting
from an emergency in or along the Kern River could be prevented
from entering the California Aqueduct by rapid closing of the
slide gates,

Whlle potential earthquake damage and public safety do not seem
to be significant factors for the type of structures being pro-
pogsed, a brief descreption of the geology and the magnitude of
the maximum credible earthquake should be included to present

a full pilcture,



Colonel F, G. Rockwell, Jr, -3~

Thank you for the opportunity to comment on this report and
statement.

Sincerely yours,

N, B, LIVERMORE, JR.
Secretary for Resources
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cc: Mr, Mark Briggs -

Director of Management Services
State Clearinghouse

Office of Planning and Research
1400 Tenth Street

Sacramento, CA 95814

(SCH No. 73073071

Air Resources Board

Department of Conservation
Department of Fish and Game
Department of Food and Agriculture
Department of Health

Department of Navigation and Ocean Development
Department of Parks and Recreatlon
Department of Transportation
Department of Water Resources

The Reclamation Board

State Lands Division

State Water Resources Control Board
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